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(54) DEVICE AND METHOD FOR DRIVING RECORDING MEDIUM, SYSTEM AND METHOD 
FOR INFORMATION RECORDING AND REPRODUCING AND PROVIDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To record and reproduce 
continuous AV data to and from a hard disk drive in a 
real time. 

SOLUTION: The CPU 24 of a host 1 makes an access to 
an HDD 3 through a host interface bus 2 to continuously 
record and reproduce AV data onto or from a disk 45. 
Thus, if there exists an error in the operation of 
recording or reproducing, a maximum allowable time or a 
maximum allowable number of times of re-executions is 
controlled by the CPU 24 of the host 1, not by the HDD 
3. 
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(57) [£ft] 

[JB&^-K] h 1CDCPU24(*> *X h-O*? 

fw^iM 5tC^ttteBB&*7cttff£S-tiS. HDD 3 
-C«&<. h l©CPU2 4tC<fc«5i'--* > IB^*/c 
ttW^OttttCcH *) *$ ft 5 «£0?|£?T<D**ttF$l$M 
* t;Uk^8l3ft*siM8P $ ft S . 




SB»*fc««4©IW¥«:»0*»*-9fc*l^. *©» 

WiBtlHM!««#aa* 5iE«SHIf«:l-3l>t . 
fflBKJtfr 8MW •5W**tM»^R£*«*.S C 4 * 
fflk 4f *8BftJBWIBIll£&. 
[ »sWH 2 ] ituf BSHtf «c «fc £ iBBSH * ®JIBt»«^ 

£!ft§t4 -T SiS*3B 1 KiBi£©!BiaJ«#H»>3£S. 

?ztt#9 i KiatswiaiiasttigaiiiSE. 

«W*©»fNc*0 36***»6«fc'). f-*©tbft«:J: 
***)#*■&»£©:£#:**«,» C 
3 tcI3tS©iB£§«{*fg»$Sg. 

[»«3B5] «IBIIIIff©»*««llSiatt. E»*fc 
ttW£©«rffcK«»> 9. ©fftftKJ; 

•sis o #* **•£©#**&,» c t £#g& 1 1 z,nno& 3 
mam 6 ] mmm^ oimmbrs 

gB#5BB. tufas-—*. gB^*fc«Wi©S6fW«cS(ifi<) 
tcSf W 4ci 4 f SM#I 3 CciB«©iBif$SH* 

*i4aufrr &wmnm* fc«*«tiwii 

L/cBUlBWfR*BUlBl«$RM®«Stcffi*L,. *>o x 
IB#*/c«S^©llimc^f5*5&-5fcJ©^. -?•©!& 

mftmmnzuw? zwmmw*? » ^4 4 

*. rt»-rSta$ijg#tCiB$au HufBIBlSjiftA^S^ 
b/cH?IBtt$E**?IBl«ilMIlilgtclH^b. #>o. 
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tirl3tt$BMa8S*iffi^-r.Sluia$iJffllit#«:S-5c^r 1 

zmnzaz? > tr * pjtttt y a i/7 a 

terns, ?<Dmtenmr-?2>3zmm#mw}mm& 

io BveiaBffifttEtt&a©!'-?. sa»*fcB«^©«iff 
•ra , ga^iS4 > 

i^^fgtt«g©mrias»f^$ij®-rs*ijiaiff-^^^ 
^-rs^#S4. 

®4-raitfg®a«g. 

1 0 ] mria«a^ia«, wiBiB^JStt^tt^ 
20 B#Htf7f •&MiB»^f«:«l:ajl®^ra«:R|-r-5tt«* 

sft-r s c 4 4 -r sw*^ 9 icMEMommmmm 
s. 

S C 4 ?r#fi!( 4 T 4«#31 9 (ClB«g©t»$B^S^g. 

mm* 1 2 ] gut e»£#«tt. «rEw«tf©**c«F 

30 TiBWOB 1 1 (clB«©t»#BMa^B. 

[g«*^ 1 3 1 «ria«fit#s«. jWEmsff©*^!* 

^ . IBtt * fctt W£©*Wfc*flMW 4 «H9«-9 4 *cc|6 

So 

[ »*3B 14] SE»* feBW^©«lfP«:R 0 

*5*o/cH^r. -e-©SI)^*fl3ltf-rSiBgk«tt«Ki(l^S 
jfiK-TSilMfetSfgSftB^ffit&ffiSr. Stfia 
iBSl«<*litt»Bicrtia$ ti&GMKflc(ceii*^ttff 
40 *3#*tt«8HBBs«©fll«yiaffl*ffi«:*ji»r. 

llWaiB»«MSWIIttS«©i'-f , 82»*te«W^©»ff 

f4 , gax7-^^4 > 

##4T4t»IR«*66. 
50 [SS*^ 15] IB»* ytttW^©ftfttcK 9 
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vimzti. &&t2>mmtfffl£ tc^mmm . wia 
f;iaiH^^<*ii«)^s©Hiri2WSitf*sijffli-rs$iJia){i-^ 

mi § tt£ a > tr» - 0 "JSfefc ^cj 4^5 A£ 

i i 6 ] mmummm. t . mammmmmm.K. 

tern sm B^friattfR^s^stc m^r a § B£§sg#jg» 
mw-tfrbuz ttm.imn&i' * a tc*$ i > r . 

ifiliatfHRMa&gte. 

fflBENMCMntttB®!' - * . SB** fc »«&©»«: 

«MEtmii«»(csMe-r &&e *c <t 

&SBSi$l#iCiBia-r £ BUfBIB^^A^W^ 1/ 

ggii^ft?. Waif &m&is X 7- A ©tf $SIBIiSi^ 
|?gBSB^J«»fgW)$IB©tS«iB^Si^« . 

ffi&mmn turn* zzmimmzr » 
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SulBia*i&#lEl&4Sg©->- i> . iB**/cW:f?£©S&ff 

«cs o -3 /c^©friasn?f tc<t s jiSB#ra«:@a 
mess* r- » ^r-ga-r sfrfaiiSNFratcsrsot: . 

flia^X 7" y Zf-QftQLZ n/cBUlB©J©fi-^$:. HUfBIB 
UtiT •SttfEIBJiiSa^ffi. 

ao [«*^i8] t»«MaKSi> lirfBflWBAttasiSK 

-e©ibfp*w*tTr4. Biifat»$RMa«g^6 

48ae*K*K:iBe-r s 4*tc. «naia«aiM**>6ii*feo 
fc«riatt*fi*irsat»««!ffii$gatctb*-r5gB»ss5«as«ii 

tmwmf * wsp-r s s*ffMaf xrvft 

mrfBtWRMa^Stc. 

WEfifiMKflseiteR*©^ - * . ia«k*/ctt«&©a!jfp 
mrifiga^^^igaij^gcBuias^^f^tiJtai-rsftijfflfi^ 

««-r 5 c i *i$s* 4 -r 

[000 1 ] 

[»W©JST4«8S#»] ia^«fl^«^B 
tectO'^a. miRIBIill*>'*'T-Afo-J:0-*S. MJ>*(C 
ffl^SifttciKU. «ffc. MiL»ttnft«c£©9E^nSR 

[000 2 ] 

rd Disk Drive)« > fiSa^-y FS»5-?>M ^^3^^© 
jt*tC«t«3. 1990^tl3tpP>ilfi$-C. ®IB^SS* 5 ¥* 
605fCr6j±l/iftWr(,^. 2000^jSlftC«, 
<D=f 17,21 10CB7iS20GB©r- ^ rt*iBI§T£ -5. 

HDD1 ^ioocBJ^iWIBISlfm^^oJ; ^ (C^c2>„ J:o 
50 "C, ifi^jlMbSn/c, DV(Diqital Video) (teiMU- 
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r = 29M3ps)-$ > MPEG2 (Moving Picture Experts Croup Ph 
ase-2) (KaMU— r = 15Mbps) &i*©iSSb^?^*.>H& 
M«BEttfiaiS*fflt»SCi«:j:0. HDWcJtgfc?- + >* 

tt-?*? ? + >* )i>&m& : f ■< * * b ^ - #<Dmmit 

[0 00 3 ] 0#>U HDDt*. 3>b*;*-£©— ^ClBlS. 
hS^-ffc. ftffltt<fc<. "C#-i>/<:W«< . -7>^A 

fc. r*>£H[)D^^£ft/cia^S£fti'©lfr^ 

IE (H^FMtt©«aE) TilCB. ^«>HC0©IWI-»K 

a»3S7-r 5 «»: *> itmr -> it. 

[0004] 

pig-r&gH©— ^ T-fzm/m£.<»nmtf (v 20 

-O it*. ^-^©IBfiaBi^SfcBSitt^fK:^*^ 

«512Byte*fi[) TlTfrftS. 

[0005] HDofcfc^-c^-^oia^/fii^^f-r 

t&fr-s/cttte- (y->i7-»l^) . liii&ir-* -fe 30 

«. 5i2Byte£{i) ©3:^- *#iE0 < iafa/S^Sn 

r =? 4 «. tT^JPSS 1 13©^- i"; r 5 -f 

Ktt. *Bs7bM«MmsaS©l^|lll^i»iai©-C. H 

[0006]*fc. 1 -^©r-^-fe^^wfa^tc. 04 

- if h =j -j t>frh~- v F©ftHa*-m7c,t§£. ? k© 

7c©r5~, ^©tl*§i. ^^^^H^cJcO^^-fe^ 

ttaajwjft * a stum**- a aw*, y < * * @Ik 

fir^BSM ( trU «HSEjIg#90Hz©*|-£. runs) 
Ktt4©-C. 3«l*|IBtt*J|fi#i*tt*. 
[0 00 7 ] I(C, l-Q©? : -£-te**©#£B#K:-fei' 
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cc& *©-c. ^B$ratt*spi*$ n5>„ sec i ku - f y 

i*©5>#A&/j§iBK: c fc.2>^- Fi7--C$>SiS^«: 

«. MAtf idajsLh y - f y h ^ -c *if r *>ie u < s 

tf>T. 100ms«±*>© Uh? -YB#F^^-Si £ 0 . HB$ 
[000 8] ±E&«B»f©***fflliatt. HDD© 

S£**>?>. 'J r ^©JltTSr^ffiffJlCf'Forf & 
*\ */c{*. i±t5#S (^ix.{*. ANSI (American Na 
tional Standards Institute)©ATA (AT-Attachment) 

<<>$-7 *-xm&(D— SB) Bii«^nTt,>4*i, 

■W*J*«»C^ti- S i lr» 5 Sfii*!* O fc. 

[0 00 9] ^bjij, c © J: ^ «c«iB^ffi*-c & S ti 

tch ©-c* *) . ■sawiiff £S!B#rai£©tt&*fiijfie&«5 

H-eMf r S C ilc J: 0. HCOi L-C£*ttiBft*i«l:O t 
[0 0 10] 

Mm&mvkir &itto<o¥&} i «:ia«s©ia^ 

T2>*fli3Pff#^SffTS$Uiai(i^ff^Si. tf$8MS 
«*t¥IW»*S i^^^-^Ci^^fSiti-r^. 

[ooii] i»*3S7tcia«e©ia^i*iga{)^». m 

[0012] tmm8 icimcommmmz. msmmm 
s*s mt> t- s . mmn mvm s snsift^ * «t -r ^ m 

mcm-mx, wmn ^mmti^mmm^ » ^i 

^7 a ^tiet-r s c i i -r 

[0013] IS5}?II9 {ClB$g©t*$8®ii«S«. fasii® 



[0014] ifsjoi i 4«:ieiE©t»$B^a^tt«. ia» 
S^^f-f^i. fS£*f-?:^#6£3tt/cfMi8Wi# 10 

[0015] m$qf i 5 icismommmmt, ntm» 
MH*ro»sa©?i3ifir *wsw * fmm^*&&.? * #g 

[0016] Ht#8 1 6(ClBtS©t»$RIBl5S*->^'r A 

tf*ww-r*iwffw»*si*«*. mmmmmm. 
es^isi. «a*s*j«jirsaBEi^iH«:»-3t»T. 

lB««»M»^«©l«W*W«PT*«l»*^*l^r 30 

[0017] w^Ji 1 7 ttm<Dmm$m£.-ft&& . 

3BHiii«:li«lilS©ff«IB^fli^». tt$BMS^g 

-;7'i, tt#g&sgja#aj#-r anaus-? 

tf$R^a^g©tf#RIB#S^*SB. iBIi&ftig 

^i, «a^f-7yc«ir4aBi*ia«:*-5i>r, ib 
«wfl««i«aB©ii»f tiwai-r * wane s 

[ooi8] i 8 Ktsm>nsm»it. t» $rms 

IW»«*HMB* Iff MMI«B**Hj;*rt- SWOP 

amcm^-c . nmr^vm-t ^wm^im^r- ? y so 
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tmw&^-v . sm*tc\m£.<D9bi*<cm o ~> tc 
®&<onmf tc «t s jiBB#H4'gii-r seaxf » ^ 

iEjajsttiBsbiSEtciMfrr •saiff ^ yt zstsmm 
[0019] imm i itiet&oiajiygttiEBbgE. tin? 

^ 7 {ctal8©f BtNKfHBtt^S . O'i**^ 8 tela© 
©fflftj«f*tcte^-r«. IBS5i®(*|g8J)^S©^- * . la 

[0020] iffjjas 9 (cffittotff Sfi^agSg. l 
->r, iB^*iEiiiSi»©^ffcc«fcsa@i^ra^s 

3^S 0 

[0021] mm i 6«:iBi£©i«fRias5fi^->^7- 

A. ffi3j?Ji 1 7 tclB«E©tff$BlBlSS^ffi. teJ:0-|i3j? 
^1 8fCB2«©a«««C*»«r»rtt. IB^ftlMiJ^g 
©-> - i7 . gBIS i «fte©fffcf^(c» »j o icm-i; . 
tWR^a^gfcioT, IB$ilgifl<®ft©S»ftcJ:4jl 

[0 022] 

T5*i, 4SiMit#©«5HK:iai£©#fe9§©&#I8 i «T© 
d;?rS«-r*fe©-C«%t,>. 

[0 02 3] ifWOS 1 (CSBttoeBMIKWettSeBB. t» 

si©hdc3 i) i. tff$8^®^a*sbH*-r 

SWWS#«:S-3i »r . miff *» Ult SSUff 

a si©cpu3 8) tzmnzctzmmt 
■?z>. 

[0 024] imm2<,c$m<D%mmmm$im*. n 
jWftct siEffi^Fisi^ftriBitfBtefflSiaKiiurr zmm 
mnamm^® <m«, ngoxf^ssn * 3 

[0 02 5] tt3^9 (ClBtt(DtlMR«9KB». §B»jg 
^IBi6^a©'>-^. fafa£fcBff£©»ft«ct£ , 3rt 5 *> 

(WxB. SI OO^j^SZ 1) i. -ga^gas® 
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B. Hl©y*y$IJMII!Sl 5) tZffiZ.ZCi.ZftW. 
[002 6] 1 6«:iEt&<Dt»$RfE^3£S-'*7 i A 

m i ©hdc3 i ) <t. t«g®ffi^g*5tB*-r 

S (WLB. 01CDCPU3 8) flmutkasa 

wr o #* o fc*B£©B**?fc «t s mem £©a-r 5 

(Wittf, S 1 0©Xf-^S 2 1) i, fl 

*8WJ*«-r*fflsii#iB«:*-3i»-c. fB^i&&ig»i=gg 

«. ^1 0CD^f--y7*S2 2) <t. 2S£#©k:cfc9#S£ 
g Hl©^l>$«lHl3gl 5) £*«*SC 

[0 02 7] WTic, *HB^%®fflc/ct»#BI3$SS*fe^ 

[0 028111 tCW. #&HJ£$fflbfct»$RtS£§B£ 

-X/^2?:/M/rHD03*5^$-a-Ct,^-2)„ r 1 
(Df8 l©* 1 + (Ch.l) ©AV(Audio Visual)x>=> 

-dO 1 - IB. At)ZMcmma^£. MX.IX. MPEG 
^fEEffi (x>n- F) r&BMfttlNREIISl 2, B 

F) -rS^StfffBEE^H 1 3. ttWCBMlftttfiEttS 1 
2£SWIHMEEIiSl 3©m^«r-^fiK-r^-7;U?->' , Ui' 
•y (mux) 14i^Wl/tl,>5„ ©^ + >*;U©av 
X>3-#1 1 - 1 tPHftC. ^2©5=- + >^Jb (Ch. 
2) ©AVX>:n-#l 1 -2ifimWhU-CtoK). mmVS. 
W&?2>&> C©AVX>3-^1 l-2t, ^2©5^ + 

>*;>/©iffl«<i#*EEffi-rSi®«tt«ffiffi«. »2©*- 

-en 6©Effift-^?r v;u?- 7* U ^ ^ r 5 ^ 7' U ^ If 

[0029] AVX>3-# 11-1 SfcB. AVX>3- 
# 1 1 - 2 «fc 0 tH* § tltcia #tt. ^ * y *liW@S8 1 5 

KA^ns. y*';*ij®iig§i 5tc«*fc. etcc. s 

7n-eft^gfEai$nrCi.2>m3©^ + >^JU (Ch.3) 

[0030] vmwmm 1 5 ccb. 

2#^SftTfcf3, C©t^h^* l J2 2(CIJ, HDD 
SiL-T©^^ 5 (JWT, *tC. f^X^4 
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5£l*-T-5>) «HBIiS/c«S^5tx-5#{4£ UT©1 ? 

tSHUSS 1 5B. avx>3-^1 l - l , ll-2«fc«5A 

tfc^TA^ttSffi^®^^-***;*. M*'J 2 
2(C«B0. Ktt3-»fc«. AV--0*:?*-* (1/ 
F) 2 7rt>6** r -O^ty x-^-'>'X2 ; &/M/THDD3 
CC^fS. gfc. y*';$IJffllHgSl 51*. HDD3#>*> 
^h-f>^7x-^AX2. fc<fcc>'AV-f x-* 
10 2 7 4^LTA^Sn/cS47 : -$* 1 ^XMtn 

^i6-i, i 6-2tcm^j-rs*\ gfcB. ^-©$$ 

[0 03 1 ] gnc^ + ^OUOAV^ra-^l 6 - 1 

b. ^ * y waisig i 5 <}: o a^j ^ nfcEiiWiftf 

n. liraussi 8£ttP0[5]&2 0tea^;to^&7 ; v;^?-:7• 
^^7•y (demux) l 7<&Wbrt^So fflWilKl 8B. 
^v^f-T-u^-y i 7 JcOA^sn/cffiffiB*®^-*© 

20 ^<3?rfflPib. BflHf«#SSl 9(CtU^LT^S„ ■ 

&mm<m& 1 9 b. B&ra$gjEffi3! 1 2 «c*ntr4# 

^•T-5>„ HBIHI1KS2 0B. f-7^Ud>tl7J:»)A 

ltcttl^Or^S. ^SPt»fEf*SS2 IB. ^tffSE 
MHB 1 3 tc»l£r A^J 3 nfc^SPtf fS^fflS 

[003 2] mmt^-thifi. 1 6-2 

fe. AV7==l-y 1 6 - 1 ilallffC. fVJl/fT'l/i't. 

[0 0 3 3 ] C©0UTB. 1-^©HDD4 O^r*^. h > 

3^+>*;u©ffiffi«ja • #»? r -*asiBift*fcttS£ 

i IT(J, WI^.BANSI (American National Standards 
Institute) lOstf (integrated Device Elec 
tronics) (ATA (AT Attachment) ffife) 

=fA U3-^«©tftmi. CPU2 4CC«fc0 
40 fljntteO. ■€-©7T-A'5xTBR0M2 6K:iBte 
SttTteO. RAM2 5BCPU2 4©fPIB^i L/Tffit^ 

*fcf^^U3-W a - if KHmKffi 6# -5 
fcto©a--y-r>£? 3 :--*^$£t,T. ^(cUmL/fe 

^^g^^ffi^n. -5-n?><h©AI±I^BCPU2 4*i 

[0 034] HDD3tc>Pt-r-5fB^SfcBlf*t©^B. C 
PU2 4*5CPUV^^2 3*/lb-rAV-I/F2 7 61£3glDE#i 
50 tSiCSa$n-Ct,^Write^^S/cBRead#<%?r^f$ 
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•£&CiCC<fc0tffc>t'l& o */c 4 *X F 1 ±HDD3<DJH 
(D^-*©IEatt, CPU2 4*J^*U»0»@«S1 5iAV- 
I/F2 7 KfgTjrf £t iKJ: OSItf S ti*. 
[0 03 5 ] HDD3tt, Kf* * * £ 3> F (H 
DC) 3 1^Wl/tfe^ HDC3 IB. ^M>^x 

£^ ♦ >*;Mt«afflHB 3 7 <fc 0 n/c!4f- 
2S\ ;<9 7r^ ? J 3 2fc— fiKttStMfcfk KBC 10 
h&M&tHl/C. ** F 2*^1, T 

mar*. 

[0 0 3 6 ] K»* f >*iWI^*B«SI8 3 3 tt % A* 

snyt^**»fS(Da3H*5Sra:wufca, wis 3 

4*^LTtt»^* K (JKT. *«c, KiftTi) 

3 5CC«|&U fw**4 5K:e«3tfa. 

[0 03 7 ] *fc, ^9 F3 5tt. **4 5 fciBSi 
3hWSf-*4»4L, JfWB3 6*^LrH** 
t>*;i/ffll-WHBiK3 7K:ffl*-r*. + 
1fJ9AB3lBR3 7tt, A#Sft/c^-£*iBia*i->* 20 

jhi-mjuibs 3«c*ws»^4»jt-r&*atcfl[ii 

U HDC3 KCfflAti. 

[0 0 3 8 ] CPU3 8H CPU><X 3 9 HDC3 
l^f?£^*>*oUfi^ffi[p]8g3 7, l3Sa**>*Jt' 
«#*HHB3 3«c<!f*»*'rSJ:5«:aSh'tl»*. 

+ > * 'HtJMfiBHB 3 7 <fc 9 A# 3 ft/cW*^- 

~C\ Jl/-*-* (VCM) 4 2CCl±J^*r^ 0 VCM4 

2«, A#Sft/cfI#fc#lSUT^ F354f^^ 30 

4 5 0>¥g#filK:#ai (S'-*) U ^9F35tf^ 

[0 03 9 ] *fc*>F^*-* (5PM) ftUI»S4 3H 
.Xt>F;U*-£ (5PM) 4 4^ffi^-r^FOff^(LP0ff 

4*^©»tt-c[gtes*s. 

[0 04 0JB2K:, RCM2 6tC»#iSn, CPU 2 4 
*ctt % frfB^-1f'Y>^^x-x8l«i(DAm*4?f 9 

JL-1fl/FBB. MPEG2X>3-^ • f^-^gllgp, ^ 40 
yMfmB 1 SKfg^nOT, *X h^^rU 2 Z^OAVT 

t^ntt^o ±{4<D£2)BK:ra, cti6WlJB*«ffl 
HDD3 2 2tt£<D&^- F»)x7 
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[004 1 ]*f % ?V*MhWf* 

(ch.i) tefcorw:. «-SB^6A*snfcr^ny 
lH^ff^ <W*«ntscB#) BHRWffiEEfRSl 2tc 

«ftWEt83*iS. ?fSP^6ig^«:A^3n/cT^o^ 

fflttttt. MUXl 4T7;l/^7'U^X3n, AVr~£ 
[0 04 2] Z<DAV?-2Z F 'J-Att, y&UH9PB 

Bi5*^ut, — s*x F^*y 2 2«:«%eti3ti 

S. CPU2 4B7 7-A')X7©*^ F-rf^&yWMKC 
^ * ^ *UfSPEISS 1 5teJ§^4WU *XF^* 

V 2 2 3&6HDD3 ^C|B$i-r^#0<i:S *)(Dt~*-C 
XZZWtfrtiiL. AV-I/F2 7*^L/T*X F 4 

>^7*-^U2«rgr, HDD3^C^^, IB§i3i± 

[0 043]i3iC ( MPEG2<D^r-£X F 

y-A^C^^3tl^G0P (Group of picture) (DKtf^r 
t^To S3C0^d-C«, G0P£4#fl|l,Tf# 
fc^-^OStaO iStlTCi*. G0Pt3:i5^ U-ACD 

O(DG0rti0.5&CCffiS0, e*;FU-F^ 8Mbit/si 

4 ^S(J U r f#/c 1 OCD ^ ^ X *t (Dt- ^S^lMbi tV lb 
9, HDD3<D-fe^^1t-YX^5i2Byte (4096bit) &CD 

DD3«, *^H*>6B»*^**W4*«:, ^32564- 

[0 044] IBeBScDHDD3<D«imi«TCca5^SiiO 
®^CD/c^ 4 H4tC7n-rct5fC, Ch.l<7)l*CD 

[0 04 5] CPU2 4 \X S IBlgT^^ 1 OCD^^X^? 
HDD 3 <Dffife<Dmm7zi y t> T F U**6Bf5£<DB 

HDD3CCH V> F^^^o HDD3©rtgPOHDC3 ltt, C 
CD3"7>F*aW, CPU3 8 iftloILT, WiW7Viv>? 
7Fl/^ ( HD03(OrtSPCD^Sr F (fw^^ffi 
42^*##9) CCSEtt-TS. «C» 

r, *^ F^^y 2 2^6S6ffisn/ci z^xzftcoT 
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7^*'J 3 2CC— SSaStlS. 
[0 04 6 ] HDC3 1 B, CCDr-^^rK)D3(Dh^^ ^ 
ifcl^Sft/ci&a^-a^^OfiS (512Byte) K 

K £ /c#c£> 7' «; T > # - > 0 iTIEflHf £ttUD 

E»^ + >*JMB^afflllB3 3CcHi*'i-S. 

iB«a^+>*^fB#*aaiii83 3», 

+ t£J£U K35if ^i?45 

* £ & aaamfBii^ * >* frofflUcms otc2 
KSESW-S. C02fBKftl». iiitiS3 4(cj:0, J6S 

[0 04 7 ] CCt. f«>EB#»43t51*h7^ 

F3 5ftffi«*»lyT*J<se«3W**©"C, HDC 

3 1 iCPU3 8*&B«h^^^»#«:SW»oyfc1f- 
^DSP4 OB, ?W * *ffi±<D h 5 9 ^#-^4S^^^ 
>*JHt#«ffllHB3 7*6*tfBl0a3&S6, ^?F3 

CCttfflpJffett«F|ffl«125msr*S*S, HDD 3 ©V- * <b@ 

«fs*«iffi (si) tnmmtt (wi) sbsibb, hd 

tfAOWl (E) 

[0 04 8 ] s. 
[0049] ^XfAfIV7 h^iTit 7r 

D?^7F^S:*ft, HDDfvW X K7-/A(C, *X 
M>£?*-X^X2 (0'RBlDE-I/F) ±&C^fe£ 

[005 0 ] ±iS<DlDE-I/F±te#6tf StlfcBteHil/* 
<£B, HDD3CDHDC3 1 fc^bTCPU3 8tC^6tlS 8 C 
RJ3 8B. ^i^7X^l^a^7FU^^ 7= 
^^4 5©«I7FI/X (f^^IS#, 

K^feU 1f-#D5P4 OKH&D 
F3 54*©Wffi7 FUX*c&a&3ii\ ~r-*(D 

»3ti/caWbS(E^^*->», F3 5CC«fc«3R#ffi 
3*1, »«83 6-CWS3*ifc8L W** + >*JUflM 
JHIH»3 7«CJ:»)lf?r hWB**&*i, 2ffi:r-*3fi 

[0 05 1 ] C ©-fe BHDC3 1 CC3S6tl, K 
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•3BTjEa#{t*«r, 512^W h*ffi©iftHf s --*4U 

Xh^*tf 2 2(CJB#tfBa!3*i, lo^7X^« 
3ft£ B lo©^7^dKDS*[Hl^7TSt. raa 
«c % »»-rS*9X*©R*UU3&s*^Sn, HDD3J: 

^CR*U13*i, av^-*;* H)-A<t UT, Wx.tfCh.1 
10 ffiCDAVrrJ-^l 6 - 1 (C#jte>ti£. 

[0 05 2] CCDAVf'-^Xh 'J-Att, -TVJl/^U 

©f s -**6»iH'rs«BBHKi 8 zmxmmmmm 

c©B»t»««, D/y^aa^CCctQNTScr^nyift 

[0 0 5 3 ] J&LL Ch.KD^oi^r, JESIH^^^ 

20 Jff2<Z)^*>*;U (Ch.2) ^13©f 

(Ch.3) Of-^^ mSKDr-ZX b U-A*1B 

[0 054] ^ 5 CC % Ch.KDr-^X h >J-A«Rft? 

(O^-f^ >^ + - FCOW*^. HDD3tc« % — gtc 

^ffi±r*< atts^s© F7^ *tcffffi-r 

B 5 (DtWTB, 1 -&CDHDD3 t,c 2 ^ + >*;U*|g)H#«:iB 
«/«*3#r«>, ^B#Pfl ( E ) *mi>o 
[0 05 5 ] H6tt, 3^^>*;U (Ch.l. Ch.2. Ch. 
40 3) *ISI«FCCE»r4*B^©jr-r5>^ + -h(D«* 
ttk-To *^FHW*»e>B, Ch.l«AVX>n-^l l-l 

h^^t 1 ; 2 2^c— atatssnSo ^nes^co^-^x 
h y — a b v ^n-en^^x^oc^>fii^n, ^a^c v * 

7s \ ^>^'7^-X>'^X2±CDWrite^^C c tor, HDD 
3iCl3Ji3*i€>o HDD3B, ±B2H5<D2^ + >*;l/H 
«F»f¥©»^<!:l§l«CC, —RMZir + ^ZJWDZvZ 
50 £€>#£IB£aU 3^£«:3^ + >^;KDiB^*ii«>rtf 
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<o 

[0 0 5 6 ] CCDm-Ste, H6^r<fc5«:, HD03 
KJ®<&*. COcfcSfcTWX^Ura-y**, HDD3<D 

*J:^K, H»3©toflM*iBte, ^ob&sttv;*^ 

H0D3«t>r*a2S#i9iHU3W*teaiifc(Z)© % i 
*„ *&. HK©fi6fflt^B*r«, f^^ua-wi 

t, HDD3(D^*B$racottia4>}ea-c^^ 0 

[0 0 5 8] ^CT, 
*5l>T, HDD3«Cffi*l»nB*fcttft±«FlH#?faEL/, 3tP 
O** h lffJjCDv'XT'A^ffly^ h«>X7^tl§ffi© 
t^*ftMLTl>*C£«:»BU *n&£*B#HB*fc 

f-ZVhvJ* vAYVYvA, 4*J:tfy-Fy 

*. 

[0 05 9 ] C<Dtcib. j^^M>^7x-^21 30 

%OF*iRW6*rCl>*. Ctie><Z)3V> FtCcfcO, ^ 
-^ l Jh7^, 7^F'Jh7f *5<fctfy- F'J F5-Y 

*ci>-*y h^-f. 9 4bVh5<i* *5«fctfy- Fy F 

[0 06 0] £TF«:, ±2L/r>-^yh7^ 40 

yh^-r, *$icfy- py h^-Y«ff«co^T % #xf 
[ooel]*! w^snfc^-^ccR^^aEL/fc 

i*©WR*fflU©l l lF8B«*, F 1 *>6«5W* 
l ©ttftWco^Tit'**. 

[OO62]07«, C<Dtc&>tC. ff/ciCS^Stl^AV 

*7> F 1 2 Ott. AVX h U ~A-r-£GDg£iA^, 
fflbecfctfittff*- F*H3£-rS3v> FT**, av 
FBBE*ff**B36-r*3^> FWMn- F (#Rtf 50 
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8 5 h) #CommandU^X£ 1 0 6 K:*g:£3*lTC**. 

F 1 2 OOf*-* (-r^-rf — *) <t l/T** h 1 
©CPU2 4^&HDD3tejg6ft*7 s --* 0*5*-*) 1 
2 ltt, H8te^<fc5fc:titeR3*i, CCfctt* AVX h 

*»(¥*- F*«er*c»*c»*«c^9y-*#ft 

»«FtcfeiiT. Fcc*forsssn*y h 

^-naa^fBEsn*. «A«H8a>«ccfcc»r». ^ 

- * i 2 i h o «c y - f y f ^ -/hfsh»*s. ? 

-2 1 2 1<ZVW h HCv-f h y h^-UW6H«*«. ^ 
1 2 l©/<-f F2«C^-^y F^WSHft*^ * 

n^njgssnri^*. H8«:*ji»Ttt, ^<Dffe 

CD^^^-driiH^aiSStlTl**. 
[006 3] HDD 3 F*9<DHDC3 1 Sc 6OTXPU3 8 ^ 
fg=iv> F 1 2 0i^7>-* 1 2 1 SrSfi 
'J F^H*©Rje»f«r. BQfcjR-r^n-^i— h 
tcS6oT^<DJ:5tctf 5o tfrfP^^-* 1 2 lfctty 
h^HfttWcfeAV*- F»fW©^y~*#£S 

[00 6 4] CPU 3 8 i* x rtaJ©RAMK«C0tt«CC8al«UT 

y-F\ tecfctf^-r hccra-r*y h7>f 

2 lcc<t-pT*B*3n*««:*H-r* Uf^'si 
Do Cft«»CFU3 8tt* ISttSttOfl*?''-*. y 

— F, *5<fct>*^ h«f©y H^^fHSHttOffliOT, 

^ K *fc«y- F37> F*Hff-r*. 

[0 0 6 5] «±<D«fc Vjr#ra*fT5C£T, 
*6 1 37>F*fcD©y F^^W«ia»*fBJE^*C 
iic^O, 3v>F^fc«3©Htf«pIH€)«jtlP**^ H 
*W#*T*C<2:^T** 0 

[0 06 6] t^M CDCPU2 4 icLb<D<k 5 tC^« 
$ti/cAV*t- FSS^7> F 1 2 O^rffiC^r, HDD 3 <t 
CD^TAVX h y-A^-^CD^iH^tf il0(C 
TF-r^n-^^-h tcffio t^cd J: 5 «:««*««)*. 

[0 0 6 7 ] t^H C7)CPU2 4«, 3gffiC0^i->*;U 
ft. SSBSIH. »f3£«Fiai 

y h^-na»S:itoer* (^f^s2 i > . 

04©W(Cfcl>ttt l 1 ^ + >*;U©*©l2J»T***i 
6, 0. 1 2 5#CDffltC2 5 e-te^^O^-^^S^tf 
J:<, ffl*«p|HBWjm©T. y F^-fH»*2g*«ffllE 
*jHA&l»«HT»ttlS#*Ci*ST#*. H6 
©Wtt 3ft >* JKD|5|B$IB®OJg^T* 0 , ?>*HC 
EI4(D»^<tf5fcffi*B#BlE^«cl». C(D<t^Aj:li^ 

(c«, cpu24«, y h^-/H»**a< , r*iirO« 

Bf€:tf^CitCJ&*o 

[006 8] 'Xfcs *^hl©CPU2 4tt, 37>F1 
2 0Sr*?fUT, HDD3CC»L, 'J h^^lUft^iS: 
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5£T4 Uf^S22) o CPU2 4B, IBiSfl£^ + 

■jiiu Kitty h^^@«©R3ettf 5 c^^s 

2 3) . 

[ 0 0 6 9 ] $ ft/cx - # icm *) tffitE LtctZ<D 

[00701 01 nt ccD/cfeccjjf/cccsasnsAv 

X h y-A'J- F37>F 1 2 2<Z)»Jffi*aiLTl>4. 10 
y- Knv> K*Htf LTAVX b V-^r-Z&mZft 
*>t$, Featured** 1 0 0*ffl^t*©3 

4. rav> K 1 22fC*5l>Ttt % ATAS*8<D y — h*37 
> Pi|5l««:, -e(DSector GountU^Xd? 101IC, R 
#fflL Sector NumberU^X£ 10 2, Cyl 

inder LowU^X£ 10 3, Cylinder HiqhU^** 1 0 
4, atC^tCDevice/HeadU^^^ 1 0 b<DT&4 fcf v b 

37> K 1 2 2Ttt AVX r y-Af*-* U — KJfflS* 20 
it37> Kffigljn- F (08***8 6 h) ^Command U 
S?** 1 0 6fcJ!S2ft& 0 

[0 07 1 ] HDD3rt<DHDC3 1 & 6CHCCPU3 8 «\ S 
S^v> K 1 2 2*§ff Ufttt. AVXFy-Af*-* 
<Dm&mLZ, il2^f7D-^t-htcSfot^ 

[0 07 2] CPU3 8 B % rtaB©RAMS«©*r8BttL/T 

y - f© y h 5 ^*^»©k#<zhs*, -b#w 

fc»J<D««CCf^T4 (Xf^*S3 1) . fit, 3 
^>F1 2 2TJS£Sft/c^X*4 5±<D««*. * 30 

o^f9^s3 3TT^-tex-r&ia, y-KcDyh^^ 

**:IsI»*IBttLTC»S*»©i«*, n-7> K l 2 2 (D 
Features U^^lOO T Jg^ S ftfc »J F 5 -f 1*^0^ 
©ffl^Il (^f^S32) , **ffl U«BI**tf 
lT4 Uf^S33) c g»BWWtW*TU*:6, 
xf^'S3 it— B*flwcf9»ufcy F5-Y**H»<D 

ttSrTUtCKT (Xf-;7'S34) . 

[0 07 3] a±<DJ:5«e«Hl*tf5C4r % #x H 
*>6=iv>F»ccy h5-fflF«H**tB3e'r*Ci«cJ: 
0, *X r l<DcPU2 4#:nv> KIHf«FlH*J:OIB* > 40 
<MW4t£#oJtt4ttS. B7©37>F1204 

£fc4. 

[007 41 WH CDCPU2 4 B, £J±(D J: 5 6C^g 
3ft/cAVX h y-^'j - F37> F 1 2 2Sfflt»t, HD 
D3 ACOHITAV^ r 'J -Af - £ <D<Ei£*fT 5 tfr&tt, 

iltf>40 

[ 0 0 7 5 ] r 1 (DCPU2 4lt mi ©ttffWiB 
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3J4*«LT\ Sfi£B$fffll*3 (W^.tfBI6©WCttO. 1 
2 5#) «cafffi©^ + >*il4»©^- 4 

fc»©y h5^H»*ttSu 37> fi 2 0£Mrf 

& (X«r 7 7'S4 1) n 37> F 1 2 1 fc&OT, -f^ 
r©=3v>F-cy h^#^T4«S©*§^&2ffieu 
y h^-f@»*fB3ei/T:=iv>F i 2 osjftRLfc 

i§£, MBKctty F7>(^Utc^o/cini t Br 

tf £ft4AVX r y-A^-* y- F^v> F 1 2 2T 

flfe«i**iSTS-tt4C4*S'C«4 (^f^7'S43) 0 
S*BOTte£ft#tr<r>»£ Uf^S42) , >Jh7 
-fi»*KArcc37>F 1 2 2jWMtS*i* (Xt- 7 
7*S44) 0 

[0 0 7 6 ] H 1 4tt, »rfc«:je«3ft4AVX h y-A 
7^37>F12 3(D«^in^ e ^h^v 

>F*ntf i/t:Avx h y-A^-^eassr^f ^t*cc, 

m^FeatureU^X^ 1 0 0S»»«©37> K/c 

wccwaay F^^@»<DM«ii3Wgssti4. 
Fi23cc*j^rt. ATA^mo^^ h37> btmm 

dC^ -e<Z)Sector CbuntU^X^ 1 0 1 CC, IB^-te^^& 
^ v Sector NumberUt^X^? 10 2, Cylinder LowUi^ 
X^10 3, Cylinder HiqhU^X^10 4, &c^CDev 
ice/HeadU^X^ 1 0 5(DT(44 fc* » FtC, I^BS*&a& 
a^o^*TFU^3W*B3eSti4. 37>F123t 

tt» avx h y-A-r-^^-f bmm^fjk^a^y fmuq 

3- F (W^.«8 7 h ) # Command U 5^* # 1 0 6 CC}| 
S$n4o 

[007 7 ] HDD 3 f^CDHDC3 1 ft 6 VCCCPU3 8 ^ 
1^3 V> F 1 2 3£^{f U/cch^, AVXFy-A^-a? 
©IB»«r. F 1 2 2 «:fcW4*B^iRI««:ftfflir 

4„ . 

[0 07 8 ] JgfC, ^1 1 5 OWtt, mclCis-fr y h ^ 
-f»SHSfc*>JgSSn4AV^ h y-A y- Fnv> F 1 
2 4<D»/£«rSityT:i>4. U - F ^ V> F^JItf bTAV 

x b y-A^-jrigaittf 5<b*cc, m«37>Fi 

2 2"CB, FeatureU^X^ 1 0 0?:ffiW^7> 
$tlTli/c^^ 37>F1 2 4 tCfcHTli, Featured 

i>x^i oocD±{i4t'^ hccy-py F^tt^ElS; 
sWBJESti. T{44t*»^ htC->-^y F3-/li«(Dfr« 

ffl^f«o^r6nrt*4. s/c 37>Fi24t», 

AVX r y-A-r-* y - FH*St37> FlSgiJn- 
F (WLtf 8 8 h ) ^CommandU^X^ 1 0 6 0Cjg^$ 
ft4 0 

[0079] >;-Fi7-«, mr^cD^-^^efflHT 

4C4fCd:0, *k»«r«^4C<b*5*4SKaJt6T* 

4 0 o^l, cncc>pfor, i/-^x7-«, 
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y- f y H^-ng»©*iF*fliJ:Ofes/-*y F^ 

^^ua-yoy- k=3v> F©(a«ttwraj±r*. <fc 

y- py F^-/S«(DSlFSfflJ:0*>**<-r*J:^«:iW 

[008 0] HDD3rtOHDC3 1 8tt. ^ 

f£rjv> F 1 2 4£:gff Ltc£% s AvabV-A*?-* 10 
©EH*. 37> F 1 2 2«:*W*»^iBiaK:«HI'r 

[0 0 8 1 ] SI 6 tDW«, «ftetC->-^y F5>ffF§ 
IsiafeJgSSti-SAVX F y-A^-Y h=JV> F 1 2 5© 
flteR*aUTt»S. CCrtJ, nv> FI 2 4<t|5)« 
Featured* £ 1 0 0<D±ft4fcT* Key- Fy 

h9-<flFSH*3WB3eSti. Tfi[4tr^ Kc*x-*y F 

Fi25t?tt, avx f y-A^-^y-F^a^^-r^ 

v> FKB(=i- F (f!itf8 9 h ) ^CommandU^X* 20 

1 0 6(c*S3eSh*. c©£5tc*>-*y F5-fH»© 
«F8««rfi3erSC<kr % nv>Fl 24|6]«Hc, 
^^Un-^(D7>fhav>F <D{f ffiteteft ±? £ « 

[0 08 2 ] HDD3P*9COHDC3 1 & e>0'CCCPU3 8 ^ 
F 1 2 5*S(I0fci#, AV^hy-Af'-^ 
CDlBli^r, F 1 2 2*C*jW4*l^4BI«CCAafflr 

4*©WK*HlU©llFSIi»*, F 1 *>6JB5Vr* 

»30ttf¥«ccoi»rifi^5. 30 
[0 0 8 4] m3(DWc*jCiT4>, IjH fccfctfffl 2<D» 
f¥«±H«tc\ AVt- Fi£37> F 1 2 O&itfr- 
* 1 2 1 *rffil>*cy F^H»3WSJ£3*V 3V> F 1 

2 2^T37> F*«:— BfW«cy h^0£M>^J5 
3ft£ 0 *3©«lf|pfiflrB, cne>^UDx.T, B170C 

y h7^r-^t>^a7> F 1 2 6#$r/c 

^^>X^v>F®S^-rr3v>Fl^J^-F (fflx 
K9 Oh) #CommandU^X£ 1 0 6 KlJgJEStlSo => 
v> F 1 2 itfrcDy- F\ 7^h37>K«:^ 40 

tftRl 2 7 iirittS. Xf-^ ^t#$fi 12 7 <D*P 
tctt. y F^-YtcJ:SjS£fl$Htf«<t br, PM.tft'- 
*y F^K^&jis, f'-^y F^^(c<fcSii®« 

#iH{4 4 fw**4 5©lHIslB$H*ti[T 

[0 08 5 ] HDD 3 F*9(DHDC3 1 & 6^ CPU 3 8 tt, ^ 

is=3v> f 1 2 6*sftu/c<b^, iaaucc^tTUfcy- 

F\ *t»tt^-f h37> FT>J F^jWKH-CStDfcil 50 
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SflH8©«£«\ HI 9«C5V*:7 0-* + - FOCffioT 
[0 08 6] CPU3 8 y-F\ ^-f F3^>F#BI 
ir? 7*S 4 3 S/dJS4 4 ) CC«*L/ciHi«pBl*»HB 

rt»r*y*yK:!Etrrs. cpu3 8«, ^v>f 

2 7ilt*^ h 1 (DCPU2 4^il^DT-i> (^f ?7*S 
5 1) 8 ai©ct5»i«f5tit, #*H*6 
a v> F 1 2 6 ?:^f t*^> C <biC<fco"C, **F1(DCP 
" U2 4 tt, jagtC^fe L/c y F ^ -Y tCcfc -siiSD#rats*B 
£Je»-f &C<t#T'£, «ttO=Jv>FCCteW4y F^ 
A fftf§HH«* # < SWT & C ch # oJf& 1 ft Z>. 
[0 0 8 7]*XH CDCPU2 4 £Lb© <fc 5 fc;£j£ 
ZtitcAVmV- Ps 5 4 V F 1 2 6£fflt>T> HD 

D3 <b<WBTAV* F y-A^-^©K2l^f Sti^tt, 
S2 OKS-f^u-^*- htcfi£or^©J:5«:«lffl* 

[0 0 8 8] F 1CDCPU2 4B, Sfl 1 <b^2CD«jf^ 
3HaEO^ + >*;u«, S*«fW. ^^x^ 
9f^B#rart («itfH4©«tii 
0. 12 5#) tc^C0f-i'>^;ba(Z)7 r -^^l3^S 

fSfTor, «*y h^-fHttSrKsrra Uf^SB 

1 ) . &CCCPU2 4«, F 1 2 2*»tf UT, ^ 

-*©B*HJL*tTC^ Uf77'S62) t ?|»tft^ 

3) . HDD3^6nv> F 1 2 6CC*tJS*r^X7"-^X 

tt$Bi2 7*A^u/c<h^, aMts$accs#, &zmr$ 

fc£*B$Btt, 'X<D3-?> F 1 2 2«r»ff-r5BBecy F 

[0 08 9]^ JM±©3 0(DliS©fSltC*J^t(t 
y h7^WSSilT, »y F^-f©*ABFSH» 

[0 09 0 ] BLBcfcOTtt, GMRtti Urfig^r ^ 

ttKa^-f x^ew©, Tt^^x^, Tcaam^-r 

[009 1 ] 7w x ^^x»piffi& y 
HDDs */c«*<Dflfe<Dia»7^^x^^aw:*5i,i"c*>*^ 

a«f .5 c i^r* S C i (if 5 ST feftli. 
[0 09 2 ] ^WttlStcfcCi-r, ^fAilt 

[0 09 3 ] ttc s ±E03fccfc5tt«a*tf 5n>tf» 



(12) 



21 



[0094] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1]Continuous picture information or sound information characterized by comprising the 
following which is connected to an information processor and supplied from said information 
processor, A recording medium driving device which reruns the operation when it records on a 
recording medium to build in, and said information reproduced from said recording medium is 
outputted to said information processor and operation of seeking, record, or reproduction has 
an error. 

A control signal reception means which said information processor outputs and which receives 
a control signal which controls said rerun. 

A rerun control means which controls said rerun based on said control signal which said 
information processor outputs. 

[Claim 2]The recording medium driving device according to claim 1 having further a time delay 
transmitting means which transmits a time delay by said rerun to said information processor. 
[Claim 3]The recording medium driving device according to claim 1 , wherein said rerun control 
means controls a maximum allowable number or maximum-permissible time of said rerun. 
[Claim 4]The recording medium driving device according to claim 3, wherein a maximum 
allowable number of said rerun has a direction larger than a case where operation of record or 
reproduction has an error in case there is an error by operation of seeking. 
[Claim 5]The recording medium driving device according to claim 3 with which a direction in 
case there is an error by operation of seeking from a case where maximum-permissible time of 
said rerun has an error in operation of record or reproduction is characterized by a long time. 
[Claim 6]The recording medium driving device according to claim 3 with which a maximum 
allowable number or maximum-permissible time of said rerun is characterized by said seeking, 
record, or reproduction changing dynamically working. 
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[Claim 7]Continuous picture information or sound information characterized by comprising the 
following which is connected to an information processor and supplied from said information 
processor, A recording-medium drive method of a recording medium driving device which 
reruns the operation when it records on a recording medium to build in, and said information 
reproduced from said recording medium is outputted to said information processor and 
operation of seeking, record, or reproduction has an error. 

A control signal receiving step which said information processor outputs and which receives a 
control signal which controls said rerun. 

A rerun control step which controls said rerun based on said control signal which said 
information processor outputs. 

[Claim 8]A distribution medium providing a program which a computer characterized by 
comprising the following which performs processing can read. 

Continuous picture information or sound information which is connected to an information 
processor and supplied from said information processor, Record on a recording medium to 
build in and said information reproduced from said recording medium is outputted to said 
information processor, And a control signal receiving step which said information processor 
outputs to a recording medium driving device which reruns the operation when operation of 
seeking, record, or reproduction has an error and which receives a control signal which 
controls said rerun. 

A rerun control step which controls said rerun based on said control signal which said 
information processor outputs. 

[Claim 9]An information processor which makes a recording medium in which it is contained by 
said recording medium driving device record or reproduce picture information or sound 
information which a recording medium driving device which reruns the operation is connected, 
and continues when operation of seeking and record characterized by comprising the 
following, or reproduction has an error. 

A management tool which manages a time delay by said rerun when operation of seeking of 

said recording medium driving device, record, or reproduction has an error. 

A generating means which generates a control signal which controls said rerun of said 

recording medium driving device based on said time delay which said management tool 

manages. 

A transmitting means which transmits said control signal generated by said generating means 
to said recording medium driving device. 

[Claim 10]The information processor according to claim 9, wherein said management tool 



i j < . // 



Ac/1 o/onno 



P,2000-195144,A [CLAIMS] 



Page 3 of 5 



receives information about a time delay by said rerun which said recording medium driving 
device outputs. 

[Claim 11]The information processor according to claim 9, wherein said generating means 
generates a control signal which controls a maximum allowable number or maximum- 
permissible time of said rerun. 

[Claim 12]The information processor according to claim 11, wherein said generating means 
generates a control signal with which said recording medium driving device controls maximum- 
permissible time or a maximum allowable number of said rerun corresponding to the number of 
channels of information which performs record or reproduction simultaneously. 
[Claim 13]The information processor according to claim 11, wherein said generating means 
generates a control signal which controls maximum-permissible time or a maximum allowable 
number of said rerun with a control signal which orders it operation of seeking, record, or 
reproduction. 

[Claim 14]When operation of seeking and record characterized by comprising the following, or 

reproduction has an error, An information processing method of an information processor 

which a recording medium in which picture information or sound information which a recording 

medium driving device which reruns the operation is connected, and continues is contained by 

said recording medium driving device is made to record or reproduce. 

A management step which manages a time delay by said rerun when operation of seeking of 

said recording medium driving device, record, or reproduction has an error. 

A generating step which generates a control signal which controls said rerun of said recording 

medium driving device based on said time delay managed by said management step. 

A transmission step which transmits said control signal generated at said generating step to 

said recording medium driving device. 

[Claim 15]A distribution medium providing a program which a computer characterized by 
comprising the following which performs processing can read. 

When operation of seeking, record, or reproduction has an error, a recording medium driving 
device which reruns the operation is connected, A management step which manages a time 
delay by said rerun when operation of seeking of said recording medium driving device, record, 
or reproduction has an error to an information processor which makes a recording medium in 
which it is contained by said recording medium driving device record or reproduce continuous 
picture information or sound information. 

A generating step which generates a control signal which controls said rerun of said recording 
medium driving device based on said time delay managed by said management step. 
A transmission step which transmits said control signal generated at said generating step to 
said recording medium driving device. 
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[Claim 16]lt is connected to an information processor characterized by comprising the 
following, and said information processor, When operation of seeking, record, or reproduction 
has an error, record continuous picture information or sound information which reruns the 
operation and which was supplied from said information processor on a recording medium to 
build in, and. An information storage reproducing system which consists of a recording medium 
driving device which outputs said information reproduced from said recording medium to said 
information processor. 

A control signal reception means to which said information processor outputs said recording 
medium driving device and which receives a control signal which controls said rerun. 
A management tool which manages a time delay by said rerun when it has a rerun control 
means which controls said rerun based on said control signal which said information processor 
outputs and said information processor has an error in operation of seeking of said recording 
medium driving device, record, or reproduction. 

A generating means which generates said control signal which controls said rerun of said 
recording medium driving device based on said time delay which said management tool 
manages. 

A transmitting means which transmits said control signal generated by said generating means 
to said recording medium driving device. 

[Claim 17]lt is connected to an information processor characterized by comprising the 
following, and said information processor, When operation of seeking, record, or reproduction 
has an error, record continuous picture information or sound information which reruns the 
operation and which was supplied from said information processor on a recording medium to 
build in, and. An information storage regeneration method of an information storage 
reproducing system which consists of a recording medium driving device which outputs said 
information reproduced from said recording medium to said information processor. 
A control signal receiving step to which said information processor outputs an information 
storage regeneration method of said recording medium driving device and which receives a 
control signal which controls said rerun. 

Including a rerun control step which controls said rerun based on said control signal which said 

information processor outputs, an information storage regeneration method of said information 

processor, A management step which manages a time delay by said rerun when operation of 

seeking of said recording medium driving device, record, or reproduction has an error. 

A generating step which generates a control signal which controls said rerun of said recording 

medium driving device based on said time delay managed by said management step. 

A transmission step which transmits said control signal generated at said generating step to 
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said recording medium driving device. 

[Claim 18]A distribution medium providing a program which a computer characterized by 
comprising the following which performs processing can read. 
An information processor. 

When it is connected to said information processor and operation of seeking, record, or 
reproduction has an error, record continuous picture information or sound information which 
reruns the operation and which was supplied from said information processor on a recording 
medium to build in, and. A control signal receiving step which receives a control signal with 
which said information processor outputs said information reproduced from said recording 
medium to said recording medium driving device of an information storage reproducing system 
which consists of a recording medium driving device outputted to said information processor, 
and which controls said rerun. 

A management step which manages a time delay by said rerun when processing containing a 
rerun control step which controls said rerun is performed based on said control signal which 
said information processor outputs and said information processor has an error at operation of 
seeking of said recording medium driving device, record, or reproduction. 
A generating step which generates a control signal which controls said rerun of said recording 
medium driving device based on said time delay managed by said management step, and a 
transmission step which transmits said control signal generated at said generating step to said 
recording medium driving device. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to a recording medium driving device and a 
method, an information storage reproducing system, a method, and a distribution medium, and 
relates to the recording medium driving device which records or reproduces real time 
continuous data, such as video, especially, for example and a method, an information storage 
reproducing system, a method, and a distribution medium. 
[0002] 

[Description of the Prior Art]Surface recording density of HDD (Hard Disk Drive) which is a 
typical magnetic disk drive is continuing improving 60% of an annual rate from around 1990 to 
the present by progress of magnetic head art, signal-processing art, etc. It is thought that 10 
GB thru/or 20 GB of data can be recorded now on one disk of 3.5 inch diameters, and one set 
of HDD with the disk of two or more sheets comes to have the storage capacity of not less 
than 100 GB past 2000. . Therefore, were put in practical use in recent years. By using 
efficient digital dynamic image compression technology, such as DV (Digital Video) (transfer 
rate = 29Mbps) and MPEG 2 (Moving Picture Experts Group Phase-2) (transfer rate = 
15Mbps), Utilization of recording or reproducing simultaneously the dynamic image information 
of two or more channels to HDD, i.e., a multichannel video disk recorder, is attained. 
[0003]However, the improvement in technical in the direction which reliability is good and 
accesses what is called discrete text model data as quickly as possible and at random has 
been made from the history into which HDD has developed as a primary storage of a 
computer. Therefore, operation of HDD is discrete on a time-axis. Namely, the command of 
record, reproduction, etc. which were supplied to HDD from the host, It performed as discrete 
operation which became independent one [ at a time ], and in order to have guaranteed that 
recording operation or reproduction motion was completed within predetermined time 
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(guarantee of real-time requirement), it needed to restrict beforehand in the design stage of 
HDD so that operation of record or reproduction might complete operation of HDD within 
predetermined time. 
[0004] 

[Problem(s) to be Solved by the lnvention]One of the factors which check reservation of this 
real-time requirement has the rerun (retry) of data recording/reproduction. When fault is found 
during [ of a rerun (retry) of data recording/reproduction ] the recording operation of data, or 
reproduction motion, it means performing the same operation again. Record/reproduction of 
the data in HDD are performed in the short data sector unit (for example, 512Byte unit) 
equivalent to the packet in communication technology. 

[0005]When the track with which a target sector exists is not able to be discovered while 
moving the head to the track with which a target data sector exists in order to perform 
record/reproduction of data in HDD (in the case of a seek error), head movement is again 
performed to the data sector concerned (seeking retry). Correctly, record all the data of a 
target data sector group (for example, 512Byte unit), it is not reproduced, but a seek error may 
cause the huge burst error which cannot be corrected with an error correcting code (ECC), 
either. Therefore, although it is more desirable to perform a seeking retry, since the time for 
several ms thru/or about several 10 ms is needed for one seeking retry, real-time requirement 
reservation is checked. 

[0006]By the mechanical shock etc. which were added from the outside during one record of a 
data sector at HDD, for example. When the position of a head shifts from data tracks, it waits a 
return on the original track of a head, and for the sector concerned to come again directly 
under a head by disk rotation, and data recording operation is again performed to the data 
sector concerned (light retry). Therefore, since continuous data recording operation once 
breaks off and disk rotation waiting time (it is 1 1 ms when revolving speed is 90 Hz) is 
originally needed when a light retry arises, real-time requirement is checked. 
[0007]When the error of the quantity beyond the correcting capability of the error correcting 
code added to the sector at the time of reproduction of one data sector occurs and it is judged 
that correction is impossible, It waits for the sector concerned to come again directly under a 
head by rotation of a disk, and reproduction motion of the logical sector concerned is 
performed again (lead retry). Since continuous data reproduction operation originally once 
breaks off also in this case and disk rotation waiting time is needed, real-time requirement is 
checked. Even if it carries out a lead retry once [ further ], when it is judged with correction 
being impossible again, the 2nd lead retry is performed. When an error is a hardware error by 
random causes, such as a noise, even if it performs a lead retry 10 times or more, for example, 
it cannot read correctly, but thing retry time is needed 100 ms or more, and it becomes real- 
time requirement reservation with a fatal injury. 
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[0008]The maximum execution frequency of the various above-mentioned reruns is a value 
beforehand decided to be the design of HDD, and is not appropriately controlled according to 
the situation of the whole disk recorder. . [ whether execution of a retry is extensively permitted 
from the former, and ] Or although a means (for example, a part of ATA (AT-Attachment) 
interface standard of ANSI (American National Standards Institute)) to forbid is provided, If a 
retry is permitted extensively, a dead time will increase and it will become impossible to secure 
real time. On the contrary, when forbidding extensively, the burst error by seek error relief 
impossible was caused, and the technical problem that image quality deteriorated substantially 
occurred. 

[0009]This invention is made in view of such a situation, and though image quality and 
reliability required as HDD are maintained by performing various reruns in the range which can 
secure real-time requirement, the continuous recording of video or real-time requirement 
required for reproduction is made not to be spoiled. 
[0010] 

[Means for Solving the Problem]written this invention is characterized by it having been alike 
and comprising the following at claim 1 . 

A control signal reception means which an information processor outputs and which receives a 
control signal which controls a rerun. 

A rerun control means which controls a rerun based on a control signal which an information 
processor outputs. 

[0011]Written this invention is characterized by a drive method comprising the following at 
claim 7. 

A control signal receiving step which an information processor outputs and which receives a 
control signal which controls a rerun. 

A rerun control step which controls a rerun based on a control signal which an information 
processor outputs. 

[0012]A control signal receiving step to which an information processor outputs the distribution 
medium according to claim 8 and which receives a control signal which controls a rerun, Based 
on a control signal which an information processor outputs, a program which a computer which 
performs processing containing a rerun control step which controls a rerun can read is 
provided. 

[001 3]A management tool which manages a time delay by rerun when the information 
processor according to claim 9 has an error in operation of seeking of a recording medium 
driving device, record, or reproduction, Based on a time delay which a management tool 
manages, it has a generating means which generates a control signal which controls a rerun of 
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a recording medium driving device, and a transmitting means which transmits a control signal 
generated by a generating means to a recording medium driving device. 
[001 4]A management step which manages a time delay by rerun when the information 
processing method according to claim 14 has an error in operation of seeking of a recording 
medium driving device, record, or reproduction, Based on a time delay managed by a 
management step, a generating step which generates a control signal which controls a rerun 
of a recording medium driving device, and a transmission step which transmits a control signal 
generated at a generating step to a recording medium driving device are included. 
[001 5]A management step which manages a time delay by rerun when the distribution medium 
according to claim 15 has an error in operation of seeking of a recording medium driving 
device, record, or reproduction, A generating step which generates a control signal which 
controls a rerun of a recording medium driving device based on a time delay managed by a 
management step, A program which a computer which performs processing containing a 
transmission step which transmits a control signal generated at a generating step to a 
recording medium driving device can read is provided. 

[0016]The information storage reproducing system according to claim 16, A control signal 
reception means to which an information processor outputs a recording medium driving device 
and which receives a control signal which controls a rerun, Based on a control signal which an 
information processor outputs, have a rerun control means which controls a rerun, and an 
information processor, A management tool which manages a time delay by rerun when 
operation of seeking of a recording medium driving device, record, or reproduction has an 
error, Based on a time delay which a management tool manages, it has a generating means 
which generates a control signal which controls a rerun of a recording medium driving device, 
and a transmitting means which transmits a control signal generated by a generating means to 
a recording medium driving device. 

[0017]The information storage regeneration method according to claim 17 an information 
storage regeneration method of a recording medium driving device, A control signal receiving 
step which an information processor outputs and which receives a control signal which controls 
a rerun, Including a rerun control step which controls a rerun based on a control signal which 
an information processor outputs, an information storage regeneration method of an 
information processor, A management step which manages a time delay by said rerun when 
operation of seeking of a recording medium driving device, record, or reproduction has an 
error, Based on a time delay managed by a management step, a generating step which 
generates a control signal which controls a rerun of a recording medium driving device, and a 
transmission step which transmits a control signal generated at a generating step to a 
recording medium driving device are included. 

[001 8]A control signal receiving step to which an information processor outputs the distribution 
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medium according to claim 18 and which receives a control signal which controls a rerun, 
Based on a control signal which an information processor outputs, processing containing a 
rerun control step which controls a rerun is performed, A management step which manages a 
time delay by rerun when operation of seeking of a recording medium driving device, record, or 
reproduction has an error to an information processor, A generating step which generates a 
control signal which controls a rerun of a recording medium driving device based on a time 
delay managed by a management step, A program which a computer which performs 
processing containing a transmission step which transmits a control signal generated at a 
generating step to a recording medium driving device can read is provided. 
[0019]ln the recording medium driving device according to claim 1, the recording-medium drive 
method according to claim 7, and the distribution medium according to claim 8, When 
operation of seeking of a recording medium driving device, record, or reproduction has an 
error, a rerun of a recording medium driving device is controlled based on a control signal from 
an information processor. 

[0020] In the information processor according to claim 9, the information processing method 
according to claim 14, and the distribution medium according to claim 15, when operation of 
seeking of a recording medium driving device, record, or reproduction has an error, a time 
delay by rerun of a recording medium driving device is managed by an information processor. 
[0021]ln the information storage reproducing system according to claim 16, the information 
storage regeneration method according to claim 17, and the distribution medium according to 
claim 18, When operation of seeking of a recording medium driving device, record, or 
reproduction has an error, a time delay by rerun of a record driving medium is managed, and a 
rerun is controlled by an information processor. 
[0022] 

[Embodiment of the lnvention]Although an embodiment of the invention is described below, it 
is as follows, when an embodiment [ / in the parenthesis after each means ] (however, an 
example) is added and the feature of this invention is described, in order to clarify 
correspondence relation between each means of an invention given in a claim, and following 
embodiments. However, of course, this statement does not mean limiting to what indicated 
each means. 

[0023]written this invention is characterized by it having been alike and comprising the 
following at claim 1 . 

The control signal reception means which an information processor (for example, host 1 of 
drawing 1 ) outputs and which receives the control signal which controls a rerun (for example, 
HDC31 of drawing 1 ). 

The rerun control means which controls a rerun based on the control signal which an 
information processor outputs (for example, CPU38 of drawing 1 ). 
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[0024]The recording medium driving device according to claim 2 is further provided with the 
time delay transmitting means (for example, step S51 of drawing 1 9 ) which transmits the time 
delay by rerun to said information processor. 

[0025]The management tool (for example, step S21 of drawing 10 ) which manages the time 
delay by rerun when the information processor according to claim 9 has an error in operation 
of seeking of a recording medium driving device, record, or reproduction, The generating 
means (for example, step S22 of drawing 10 ) which generates the control signal which controls 
the rerun of a recording medium driving device based on the time delay which a management 
tool manages, It has a transmitting means (for example, memory control circuit 15 of drawing 
1) which transmits the control signal generated by the generating means to a recording 
medium driving device. 

[0026]The information storage reproducing system according to claim 16, The control signal 
reception means (for example, HDC31 of drawing 1 ) in which a recording medium driving 
device receives the control signal which an information processor outputs, and with which a 
rerun is controlled, The rerun control means which controls a rerun based on the control signal 
which an information processor outputs. (For example, CPU38 of drawing 1 ) The management 
tool (for example, step S21 of drawing 10 ) which manages the time delay by rerun when it has 
and an error has an information processor in operation of seeking of a recording medium 
driving device, record, or reproduction, The generating means (for example, step S22 of 
drawing 10 ) which generates the control signal which controls the rerun of a recording medium 
driving device based on the time delay which a management tool manages, It has a 
transmitting means (for example, memory control circuit 15 of drawing 1 ) which transmits the 
control signal generated by the generating means to a recording medium driving device. 
[0027]The information storage reproducing system which applied this invention to below is 
explained. The following examples explain cover-half HDD as a typical example. 
[0028]The example of composition of the digital image disk recorder as an information storage 
reproducing system which applied this invention is expressed to drawing 1 . HDD3 is making it 
connect with the host 1 via the host interface bus 2. The AV (Audio Visual) encoder 11-1 of the 
host's 1 1st channel (Ch.1), The inputted picture signal for example, It has the multiplexer 
(MUX) 14 which compounds the output of the picture information compressor 12 compressed 
with an MPEG system (encoding), the sound information compressor 13 which compresses 
the audible signal corresponding to a picture signal with an MPEG system (encoding) and the 
picture information compressor 12, and the sound information compressor 13. Although the AV 
encoder 11-2 of the 2nd channel (Ch.2) is formed and a graphic display is omitted like the AV 
encoder 11-1 of the 1st channel, This AV encoder 11-2 also contains the picture information 
compressor which compresses the picture signal of the 2nd channel, the sound information 
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compressor which compresses the audible signal of the 2nd channel, and the multiplexer 
which carries out the multiplexer of those compression signals. 

[0029]The signal outputted from the AV encoder 1 1-1 or the AV encoder 1 1-2 is inputted into 
the memory control circuit 15. The compressed image sound data of the 3rd channel (Ch.3) 
already compressed with the device which is not illustrated again is also inputted into the 
memory control circuit 15. 

[0030]The host memory 22 is connected to the memory control circuit 15, and the data for one 
cluster as a unit recorded or played by the magnetic disk 45 (the disk 45 is only called 
hereafter) as HDD3 is memorized at least by this host memory 22 in it. The compressed image 
sound data into which the memory control circuit 15 is inputted from AV encoder 11-1,11-2, Or 
after supplying the compressed image sound data inputted in the state where it was already 
compressed to the host memory 22 and making it memorize, HDD3 is supplied via the host 
interface bus 2 from the AV-interface (l/F) 27. The regenerative data into which the memory 
control circuit 15 was inputted via the host interface bus 2 and AV interface 27 from HDD3, 
After making the host memory 22 once memorize, it is read suitably and it outputs to the 
device which is outputted to AV decoder 16-1,16-2, or is not illustrated as it is. 
[0031]From the compressed image sound data inputted from the memory control circuit 15, AV 
decoder 16-1 of the 1st channel separates picture image data and sound data, and has the 
demultiplexer (DEMUX) 17 outputted to the interpolation circuit 18 and the interpolation circuit 
20, respectively. The interpolation circuit 18 interpolates the error of the compression video 
data inputted from the demultiplexer 17, and is outputting it to the picture information expandor 
19. The picture information expandor 19 performs elongation processing corresponding to the 
picture information compressor 12, and outputs the elongated picture signal to the device 
which is not illustrated. The interpolation circuit 20 interpolates the error of the sound data 
inputted from the demultiplexer 17, and is outputting it to the sound information expandor 21. 
The sound information expandor 21 develops and outputs the sound information inputted by 
the method corresponding to the sound information compressor 13 to the device which is not 
illustrated. 

[0032]Although a graphic display is omitted, AV decoder 16-2 as well as AV decoder 16-1 
builds in the demultiplexer, the interpolation circuit, the picture information expandor, and the 
sound information expandor. 

[0033]ln this example, one set of HDD40 is connected with the host 1 via the host interface 
bus 2, and it has composition which the compression animation and sound data of three 
channels can record or reproduce simultaneously. As the host interface bus 2, For example, 
the enhanced IDE (Integrated Device Electronics) standard (ATA (AT Attachment) standard) in 
ANSI (American National Standards Institute) is used. Operation of the whole disk recorder is 
managed by CPU24, the firmware is memorized by ROM26, and RAM25 is used as 
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workspace of CPU24. As a user interface mechanism for giving directions of operation from a 
user to a disk recorder, and telling a user about an operation situation from a disk recorder, A 
switch, a remote controller, a keyboard, a liquid crystal display, etc. which are not illustrated in 
particular are equipped, and CPU24 manages input and output with them. 
[0034]Directions of the record over HDD3 or reproduction are performed when CPU24 makes 
the Write command or Read command defined as the enhanced IDE standard from AV-I/F27 
via CPU bus 23 publish. The data transfer between host 1 and HDD3 is performed when 
CPU24 directs to the memory control circuit 15 and AV-I/F27. 

[0035]HDD3 has the hard disk controller (HDC) 31, and HDC31, After making the buffer 
memory 32 once memorize the data inputted via the host interface bus 2, while reading this 
suitably and supplying the record channel signal processing circuit 33, After making the buffer 
memory 32 once memorize the regenerative data supplied from the channel reproduction 
digital disposal circuit 37, this is read suitably and it outputs via the host interface bus 2. 
[0036]After the record channel signal processing circuit 33 modulates the inputted data with a 
predetermined modulation method, it is supplied to the magnetic head (a head is only called 
hereafter) 35 via the amplifier 34, and is made to record on the disk 45. 
[0037]The head 35 plays the data currently recorded on the disk 45, and outputs it to the 
channel reproduction digital disposal circuit 37 via the amplifier 36. The channel reproduction 
digital disposal circuit 37 restores to the inputted data by the case in the record channel signal 
processing circuit 33, and a corresponding method, and outputs it to HDC31. 
[0038]CPU38 is made via CPU bus 39 as [ control / HDC31, the channel reproduction digital 
disposal circuit 37, the record channel signal processing circuit 33, etc. ]. Servo DSP(digital 
signal processor) 40 generates a servo signal based on the regenerative data inputted from 
the channel reproduction digital disposal circuit 37, and outputs it to the voice coil motor (VCM) 
42 via the amplifier 41 . VCM42 transports the head 35 to the radial direction of the disk 45 
corresponding to the inputted signal (seeking), and locates the head 35 on the predetermined 
track of the disk 45. 

[0039]The spindle motor (SPM) controller 43 generates a control signal based on the FG 
signal and PG signal which the spindle motor (SPM) 44 outputs, and rotates the spindle motor 
44 at the rate of predetermined. 

[0040]lt is stored in ROM26 and the hierarchy organization of the firmware which CPU24 
performs is shown in drawing 2 . It points to the user l/F part and the MPEG2 encoder decoder 
Management Department which perform input and output with said user interface mechanism 
in the 1st layer of a low rank, and the memory control circuit 15, The host memory 
Management Department which performs writing and read-out of the AV information stream to 
the host memory 22 and a cluster, and an HDD device driver are provided. These 1st layer is 
managed in the 2nd layer of a higher rank, and the system management software which 
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manages operation of the whole disk recorder is provided in it. All the things which are not 
contained in the 1st layer of the functions required for a digital animation disk recorder, such as 
record of each channel, directions of reproduction. motion, grasp of the system operating status 
of each hardware resources, such as management, HDD3, and the host memory 22, and 
management, are contained in the function of system management software. 
[0041]First, the flow of the signal at the time of the record in the whole digital animation disk 
recorder is explained. In the 1st channel (Ch.1), after the analog picture signal (for example, 
NTSC signal) inputted from the outside is digitized in the picture information compressor 12, a 
data rate is compressed to about 1/5. As a method of picture information compression, DV, 
MPEG 2, etc. are put in practical use and the amount of information is compressed to the 
original digital image information by performing a discrete cosine transform, inter-frame motion 
detection, re quantization, two-dimensional Huffman encoding, etc. The analog audible signal 
simultaneously inputted from the outside is also digitized by the sound information compressor 
13, and a data rate is compressed. The multiplexer of the video information and sound 
information which were compressed is carried out by MUX14, and let them be an AV 
information stream. In now, the data rate of an AV information stream presupposes that they 
are 8 Mbit/s, using an MPEG2 system as video information compression technology. 
[0042]This AV information stream is once memorized one by one by the host memory 22 via 
the memory control circuit 15. CPU24 takes out directions to the memory control circuit 15 
according to the host memory Management Department of firmware, The cluster which is a 
mass of data which should be recorded on HDD3 is read from the host memory 22, and it is 
made to send and record on HDD3 through the host interface bus 2 via AV-I/F27. 
[0043]The relation of GOP (Group of picture) defined as the data stream of MPEG 2 is 
indicated to be a cluster to drawing 3 . In the example of drawing 3 , the cluster is considered as 
the settlement of data which quadrisected and obtained GOP. Since GOP consists of a picture 
of 15 frames and one frame is equivalent to 1 / 30 seconds, one GOP is equivalent to 0.5 
second, and if the bit rate considers it as 8 Mbit/s, the data volume will serve as 4Mbit. 
Therefore, the data volume of one cluster which quadrisected and obtained it is 1Mbit, and 
since the sector size of HDD3 is 512Byte (4096 bits), it is equivalent to the data volume for 
about 256 sectors. That is, whenever HDD3 receives a recording instruction from the host 1 , it 
records an AV information stream on about 256 sectors continuously. 

[0044]Operation of HDD3 at the time of record is as stating below. Since it is easy, as shown in 
drawing 4, the case where only one data stream of Ch.1 is recorded is mentioned as an 
example. 

[0045]CPU24 sends a command to HDD3 so that one cluster which should be recorded may 
be continuously recorded as a data block of predetermined length from the predetermined 
logic block address of HDD3. HDC31 inside HDD3 receives this command and changes a 
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logic block address into the physical addresses inside HDD3 (a disc face number, a track 
number, a sector number, etc.) in collaboration with CPU38. Then, the data for one cluster (for 
example, data for 256 sectors) sent out from the host memory 22 is received by HDC31 via the 
host interface bus 2, and is once stored in the buffer memory 32. 

[0046]HDC31 divides this data into the length (512Byte) of the logic data sector set up on the 
track of HDD3, It outputs to the record channel signal processing circuit 33, synchronizing with 
disk rotation, after adding the preamble pattern and error correcting code for taking a bit 
synchronization at the time of read-out and forming sector data before and after that 
furthermore. The record channel signal processing circuit 33 performs channel coding to the 
sector data, and changes it into the binary series which suited the characteristic of the 
magnetic-recording channel which consists of the head 35 and the disk 45. This binary series 
is matched with the recording current waveform of rectangular shape by the amplifier 34, and 
is recorded by the head 35 as a flux reversal pattern on the magnetic disk 45. 
[0047]Since it is necessary to position the head 35 here to the target track which serves as a 
recording object beforehand, servo DSP40 which received target track numbers from HDC31 
and CPU38, It positions by moving the head 35 to the physical address, receiving the track 
number on a disc face from the channel reproduction digital disposal circuit 37. In the above 
example, although the time which time usable to record of one cluster is 125 ms as shown in 
drawing 4 , but seeking, rotational-delay operation (S1), and recording operation (W1) of HDD3 
take is based also on the speed performance of HDD, it is about 30 ms and the remaining time 
turns into time (E) not much. 

[0048]Next, the flow of the signal at the time of reproduction is explained. 
[0049]First, according to the input from the user l/F part of firmware, system management 
software, Specify the AV information stream name which should be reproduced and it asks for 
the logic block address of HDD on which each cluster which constitutes the stream is 
recorded, An HDD device driver is made to publish the read-out command defined on the host 
interface bus 2 (for example, IDE-I/F), and the cluster concerned is made to read to it. The 
host memory Management Department makes the storage area for reconstructing a cluster in 
the host memory 22 secure through the memory control circuit 15 simultaneously. 
[0050]The read-out command published on above-mentioned IDE-I/F is given to CPU38 via 
HDC31 of HDD3. CPU38 changes the logic block address of the cluster concerned into the 
physical addresses (a disc face number, a track number, a sector number, etc.) of the disk 45, 
orders servo DSP40 to perform it, moves the head 35 to the physical address, and makes 
read-out of data start. Namely, the flux reversal pattern recorded on the disk 45, After being 
read by the head 35 and amplified with the amplifier 36, a bit synchronization is taken by the 
channel reproduction digital disposal circuit 37, it is detected as a binary data series, 
decryption as inverse transformation of the channel coding performed at the time of record is 



i- - ~: -::~o~*.-. t.^-.o/o a n/ouo/ot: ^.a : nc n o /on no 



JP,20.00-195144,A [DETAILED DESCRIPTION] 



Page 11 of 18 



performed, and it is reproduced as sector data. 

[0051]This sector data is sent to HDC31 and through error correction decoding as logical data 
of a 512-byte unit, After being accumulated in the buffer memory 32 one by one, via the host 
interface bus 2 and the memory control circuit 15, it is transmitted to the host memory 22 one 
by one, and one cluster is formed. If read-out of one cluster is completed, read-out of the 
cluster which follows is ordered similarly, from HDD3, a sector data constellation will be read 
and a succession cluster will be formed on the host memory 22. The formed cluster is read 
one by one and given to AV decoder 16-1 for Ch.1 as an AV information stream, for example. 
[0052]This AV information stream is divided into picture image data and sound data by the 
demultiplexer 17. Picture image data is elongated by the usual digital image information by the 
picture information expandor 19 through the interpolation circuit 18 interpolated from the data 
of order, when an error exists in data. This picture information is changed into an NTSC analog 
video signal by the D/A converter etc., and is given to an external monitor etc. 
[0053]As mentioned above, although the flow of the signal in the case where compressed 
image data is recorded, and the case of reproducing was explained only about Ch.1, it is as 
follows, when including the data of the 2nd channel (Ch.2) or the 3rd channel (Ch.3) and 
recording or reproducing two or more data streams. 

[0054]The example of the timing chart in the case of reproducing the data stream of Ch.2 is 
shown in it at the same time it records the data stream of Ch.1 on drawing 5 . In HDD3, only 
one cluster can be recorded or reproduced at once. Therefore, when processing the cluster for 
these two channels, record or reproduction is performed by turns. For example, in order to 
access the field which should record the cluster (k, 1) of Ch.1 first, seeking and rotational delay 
(S1) are performed and a cluster (k, 1) is recorded (W1). Next, idle time (E) is inserted, and in 
order to reproduce the cluster of Ch.2, seeking and rotational delay (S2) are performed. Since 
this seek operation has the common case where the cluster of these different **** channel 
exists in the track of a completely different radius on a disc face, it is needed. Next, a cluster 
(k, 1) is reproduced (R2). Then, operation of these series is repeated. In the example of 
drawing 5 , even if it makes one set of HDD3 record / reproduce two channels simultaneously, 
a float (E) remains. 

[0055] Drawing 6 shows the example of the timing chart in the case of recording three channels 
(Ch.1, Ch.2, Ch.3) simultaneously. From the host 1 side, three, the data stream which the AV 
encoder 11-1 for Ch.1 generates, the data stream which the encoder 11-2 for Ch.2 generates, 
and the data stream of the input of Ch.3, are once memorized by the host memory 22 through 
the memory control circuit 15. These three data streams are divided into a cluster, 
respectively, and are recorded on HDD3 with the Write command on the host interface bus 2 
by turns. At once, HDD3 records only the cluster of one channel as well as the case of the two- 
channel simultaneous operation of above-mentioned drawing 5 , advances record of three 
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channels by turns, and goes. 

[0056]ln this case, as shown in drawing 6 , HDD3 is busy with operation of seeking and record, 
and idle time (E) becomes very short. Thus, when a disk recorder is simultaneously recorded 
or reproduced in the maximum number of channels that the speed performance of HDD3 
allows, it is difficult to secure prolonged idle time. 

[0057]The operation situation of HDD3 changes depending on the number of channels which 
the disk recorder is treating at the time so that explanation of the above disk recorder of 
operation may show. That is, in the example of the recorder in which a maximum of three- 
channel simultaneous record / reproduction is possible, although HDD3 has only slight idle 
time while carrying out three-channel simultaneous operation, in one-channel operation, 
remarkable idle time exists. In a actual operating condition, a disk recorder may be in the 
hibernation which it does not always continue operating, and the number of channels of 
operation certainly decreases, or is not recorded / reproduced at all with the number of the 
maximum possible channels. Since the system management software of a disk recorder 
grasps the operation situation of disk recorders, such as the number of channels of operation, 
the situation of the idle time of HDD3 can also grasp it. 

[0058]So, in this invention, idle time or a quiescent period exists in HDD3 in a disk recorder, 
And in these idle time or a quiescent period paying attention to the system management 
software by the side of the host 1 grasping the situation of idle time, The host 1 controls so that 
HDD3 can perform the seeking retry described by the paragraph of the Prior art, a light retry, 
and a lead retry as much as possible. 

[0059]For this reason, on the host interface bus 2, the command the host 1 instructs execution 
to be is established to a seeking retry, a light retry, and lead retry operation. By these 
commands, about a seeking retry, a light retry, and execution of lead retry operation, Host 1 
and HDD3 is enabled to communicate, and a seeking retry required for the control of 
maintenance of the reliability of HDD3, a light retry, and lead retry operation can perform under 
the host's 1 management, as long as the operation situation of a disk recorder allows. 
[0060] Below, the example of processing in case the host 1 manages execution is described 
about the seeking retry mentioned above, a light retry, and lead retry operation. 
[0061]First, the 1st example of operation in the case of directing the number of times of 
permission of re-read-out when an error exists in the reproduced data from the host 1 is 
described. 

[0062]For this reason, drawing 7 expresses the composition of the AV mode setting command 
120 newly set up, and this command 120 is a command which sets up the operational mode in 
the writing of AV stream data, and read-out. The command identification code (for example, 
85h) which specifies AV mode setting-operation is specified as the Command register 106. 
The data (parameter) 121 sent to HDD3 from CPU24 of the host 1 as data (parameter) of the 



JP,2000-195144,A [DETAILED DESCRIPTION] 



Page 13 of 18 



command 120, It is constituted as shown in drawing 8 , and read-out of AV stream data, writing, 
and various parameters that specify the operational mode at the time of seeking are contained 
here. In this data 121, the retry time permitted to one command is specified at the time of 
reproduction and record. For example, in the example of drawing 8 , the number of times of 
lead retry permission specifies the number of times of light retry permission as the byte 0 of the 
data 121 , and it is specified as the byte 1 of the data 121 , and the number of times of seeking 
retry permission is specified as the byte 2 of the data 121 , respectively. As for other 
parameters, the graphic display is omitted in drawing 8. 

[0063]When HDC31 and CPU38 in HDD3 receive the command 120 concerned and the 
parameter 121 , it performs setting-operation of retry time as follows according to the flow chart 
shown in drawing 9 . Although the parameter at the time of AV mode operation is contained in 
the operation parameters 121 besides retry time, these processings are not shown in drawing 

9- 

[0064JCPU38 changes the value of the variable of the retry maximum times about seeking, a 
lead, and a light memorized in an internal RAM area into the value to which it is directed with 
the parameter 121 of the command 120 (Step S1 1). CPU 38 executes a light or a read 
command for the value of the variable concerned after this as a value of seeking, a lead, and 
the number of times of retry permission at the time of a light. 

[0065]The host 1 can control the increase in the execution time per command by performing 
the above processings by specifying the number of times of retry permission per one 
command from the host 1 . 

[0066JCPU24 of the host 1 advances processing as follows according to the flow chart shown 
in drawing 10 , when transmitting AV stream data between HDD3 using the AV mode setting 
command 120 defined as mentioned above. 

[0067JCPU24 of the host 1 determines the retry time for carrying out record reproduction of the 
data of the predetermined number of channels into predetermined time in consideration of the 
present number of channels, idle time, a cluster size, etc. (Step S21). For example, what is 
necessary is just to write the data of 256 sectors in 0.125 second after being record of only one 
channel, and since there is much idle time E, retry time can be made to increase in the 
example of drawing 4 in the range which does not exceed idle time E. The example of drawing 
6Js a case of simultaneous record of three channels, and there is less idle time E clearly than 
the case of drawing 4 . In such a case, CPU24 will make judgment of lessening retry time. 
[0068]Next, CPU24 of the host 1 publishes the command 120 and sets up the maximum retry 
time to HDD3 (Step S22). CPU24 repeats processing of Step S21 and S22, whenever change 
of execution environments, such as the number of record reproduction channels, idle time, and 
a cluster size, arises, and it sets up the optimal retry time (Step S23). 

[0069]The number of times of permission of re-read-out when an error exists in the reproduced 
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data is described below about the 2nd example of operation in the case of directing from the 
host! 

fOQTOl Drawing 11 expresses the composition of the AV stream read command 122 which is 
newly defined for this reason. When executing a read command and performing AV stream 
data transfer, the acceptable value of retry time effective only in the command is specified, for 
example using the Feature register 100. In the command 122, like the standard read command 
for ATA, To the Sector Count register 101, a read-out sector number, A read-out start logic 
block address is specified as 4 bits of low ranks of the Sector Number register 102, the 
Cylinder Low register 103, the Cylinder High register 104, and the Device/Head register 105. In 
the command 122, the command identification code (for example, 86h) which shows AV 
stream data read processing is specified as the Command register 106. 
[0071]When HDC31 and CPU38 in HDD3 receive the command 122 concerned, it performs 
read-out of AV stream data as follows according to the flow chart shown in drawing 12 . 
[0072]CPU38 shunts temporarily the value of the variable of the retry maximum times of a lead 
memorized in an internal RAM area to another field (Step S31). And while accessing the field 
on the disk 45 specified by the command 122 at the following step S33, The value of the 
variable which has memorized the retry maximum times of a lead is changed into the value of 
the number of times of retry permission specified with the Features register 100 of the 
command 122 (Step S32), and reading processing is performed (Step S33). If reading 
processing is completed, the value of the retry maximum times which shunted temporarily at 
Step S31 will be returned (Step S34). 

[0073] It enables CPU24 of the host 1 to control command execution time by performing the 
above processings more finely by specifying the number of times of retry permission for every 
command from the host 1. A temporary retry time change is attained efficiently, without using 
the command 120 of drawing 7 . 

[0074]CPU24 of the host 1 advances processing as follows according to the flow chart shown 
in drawing 13 , when transmitting AV stream data between HDD3 using the AV stream read 
command 122 defined as mentioned above. 

[0075]CPU24 of the host 1 takes into consideration the present number of channels, idle time, 
a cluster size, etc. like the 1st example of operation, The retry time for carrying out record 
reproduction of the data of the predetermined number of channels is determined in 
predetermined time (for example, the example of drawing 6 0.125 second), and the command 
120 is published (Step S41). In the command 121, when retry time is specified and the 
command 120 is published supposing the worst case where a retry occurs by all the 
commands, supposing a retry does not occur actually, idle time will increase as it approaches 
in the end of predetermined time. Then, when it is judged whether idle time changed (Step 
S42) and it changes, in the AV stream data read command 122 published in the end of the 
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predetermined time concerned. Retry time can be increased temporarily and the probability of 
occurrence of a read error can be reduced (Step S43). When there is no change in idle time 
(Step S42), the command 122 is published, without changing retry time (Step S44). 
[00761 Drawing 14 expresses the composition of the AV stream write command 123 newly 
defined. When executing a write command and performing AV stream data transfer, the 
Feature register 100 is used, for example and the acceptable value of retry time effective only 
in the command is specified. Also in the command 123, like the standard write command for 
ATA, To the Sector Count register 101 , the number of recording sectors, A recording start logic 
block address is specified as 4 bits of low ranks of the Sector Number register 102, the 
Cylinder Low register 103, the Cylinder High register 104, and the Device/Head register 105. In 
the command 123, the command identification code (for example, 87h) which shows AV 
stream data write processing is specified as the Command register 106. 
[0077]When HDC31 and CPU38 in HDD3 receive the command 123 concerned, it processes 
record of AV stream data like the case in the command 122. 

[0078]The example of drawing 15 expresses the composition of the AV stream read command 

124 with which the number of times of seeking retry permission is also newly specified. When 
executing a read command and performing AV stream data transfer, for example by the 
command 122, used the Feature register 100 and only the acceptable value of lead retry time 
effective only in the command was specified, but. In the command 124, the number of times of 
lead retry permission is specified as top 4 bits of the Feature register 1 00, and the acceptable 
value of seeking retry time is assigned to 4 bits of low ranks. In the command 124, the 
command identification code (for example, 88h) which shows AV stream data read processing 
is specified as the Command register 106. 

[0079]The read error can aim at relief to some extent by interpolating from the data of order. 
However, on the other hand, a seek error may cause the burst error in which it is huge since all 
the data of a target sector data constellation is not read correctly. Therefore, the reliability of 
the read command of a disk recorder improves by securing the acceptable value of seeking 
retry time from the acceptable value of lead retry time more greatly. Therefore, CPU24 is 
controlled to always make the acceptable value of seeking retry time larger than the 
acceptable value of lead retry time. 

[0080]When HDC31 and CPU38 in HDD3 receive the command 124 concerned, it processes 
record of AV stream data like the case in the command 122. 

[0081 ]The example of drawing 16 expresses the composition of the AV stream write command 

125 with which the number of times of seeking retry permission is also newly specified. Here, 
like the command 124, the number of times of lead retry permission is specified as top 4 bits of 
the Feature register 100, and the acceptable value of seeking retry time is assigned to 4 bits of 
low ranks. In the command 125, the command identification code (for example, 89h) which 
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shows AV stream data read processing is specified as the Command register 106. Thus, by 
specifying the acceptable value of seeking retry time, the reliability of the write command of a 
disk recorder as well as the command 124 improves. 

[0082]When HDC31 and CPU38 in HDD3 receive the command 125 concerned, it processes 
record of AV stream data like the case in the command 122. 

[0083]Next, the 3rd example of operation in the case of directing the number of times of 
permission of re-read-out when an error exists in the reproduced data from the host 1 is 
described. 

[0084]Also in the 3rd example, like the 1st and 2nd examples of operation, retry time is 
specified using the AV mode setting command 120 and the data 121, and retry time is 
temporarily changed for every command using the command 122. In addition to these, the 
retry status sense command 126 shown in drawing 17 is newly defined by the 3rd example of 
operation. In the command 126, the command identification code (for example, 90h) which 
shows retry status sense command processing is specified as the Command register 106. The 
command 126 is reported in the last lead and a write command as the status information 127 
which shows drawing 18 how much time delays which the retry of data or seeking generated 
owing to occurred. In the status information 127, the delaying amount by delay by seeking retry 
and data retry is described by a second bit or 1 circumference time basis of the disk 45 as 
delay time information by retry, for example. 

[0085]When HDC31 and CPU38 in HDD3 receive the command 126 concerned, it is advanced 
as follows according to the flow chart which shows drawing 19 a report of the delay information 
which the retry produced owing to with the lead performed immediately before or a write 
command. 

[0086JCPU38 measures the time delay generated in a lead and write command processing 
during execution of a command (for example, the example of drawing 13 step S43 or S44), 
and memorizes it in the memory to build in. CPU38 will be notified to CPU24 of the host 1 by 
making the time delay concerned into the status information 127, if the command 126 is 
received (Step S51). By publishing the command 126 from the host 1 by performing the above 
processings, CPU24 of the host 1 can grasp the delay time information by the actually 
generated retry, and it becomes possible to control finely the number of times of retry 
permission in subsequent commands. 

[0087]When CPU24 of the host 1 transmits AV stream data between HDD3 using the lead for 
AV and the write command 126 which were defined as mentioned above, according to the flow 
chart shown in drawing 20 , processing is advanced as follows. 

[0088]CPU24 of the host 1 takes into consideration the present number of channels, idle time, 
a cluster size, etc. like the 1st and the 2nd example of operation, The retry time for carrying out 
record reproduction of the data of the predetermined number of channels is determined in 



JP,2000-195144,A [DETAILED DESCRIPTION] 



Page 17 of 18 



predetermined time (for example, the example of drawing 4 0.125 second), the command 120 
is published, and the maximum retry time is set up (Step S61). Next, CPU24 publishes the 
command 122, reads data (Step S62), succeedingly, publishes the command 126 and obtains 
the delay information produced during execution of the command 122 concerned (Step S63). 
When the status information 127 corresponding to the command 126 comes to hand from 
HDD3, idle time is re-calculated based on delay information (Step S64). The idle time re- 
calculated here is referred to at the time of the determination of retry time, when publishing the 
following command 122. 

[0089]ln above three embodiments, although explained having set up the maximum allowable 
number of each retry as a limiting method of a retry, though the maximum-permissible time of 
each retry is set up as the 2nd limiting method, it is good. 

[0090]Although the magnetic disk (hard disk) was explained above as an example as a 
recording medium, this invention can be applied also to recording media, such as optical discs 
other than a magnetic disk, and a magneto-optical disc. 

[0091 ]lt cannot be overemphasized that this invention is applicable also in the magnetic disk 
drive of removable HDD with an exchangeable disk or others. 

[0092]ln this specification, a system shall show the overall device which comprises two or 
more devices. 

[0093]As a distribution medium which provides a user with the computer program which 
performs processing which was described above, communication media, such as a network, a 
satellite, etc. besides recording media, such as a magnetic disk, CD-ROM, and solid-state 
memory, can be used. 
[0094] 

[Effect of the lnvention]According to the recording medium driving device according to claim 1 , 
the recording-medium drive method according to claim 7, and the distribution medium 
according to claim 8. Since the rerun of a recording medium driving device is controlled based 
on the control signal from an information processor when operation of seeking of a recording 
medium driving device, record, or reproduction has an error, the recording medium driving 
device with which real-time requirement and reliability were guaranteed is realizable. 
[0095]According to the information processor according to claim 9, the information processing 
method according to claim 14, and the distribution medium according to claim 15. Since the 
time delay by the rerun of a recording medium driving device is managed by an information 
processor when operation of seeking of a recording medium driving device, record, or 
reproduction has an error, real-time requirement and reliability are securable. 
[0096]According to the information storage reproducing system according to claim 16, the 
information storage regeneration method according to claim 17, and the distribution medium 
according to claim 18. Since the time delay by the rerun of a record driving medium is 
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managed and a rerun is controlled by an information processor when operation of seeking of a 
recording medium driving device, record, or reproduction has an error, the system which 
secured real-time requirement and reliability is realizable. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



TECHNICAL FIELD 

[Field of the lnvention]This invention relates to a recording medium driving device and a 
method, an information storage reproducing system, a method, and a distribution medium, and 
relates to the recording medium driving device which records or reproduces real time 
continuous data, such as video, especially, for example and a method, an information storage 
reproducing system, a method, and a distribution medium. 
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PRIOR ART 

[Description of the Prior Art]Surface recording density of HDD (Hard Disk Drive) which is a 
typical magnetic disk drive is continuing improving 60% of an annual rate from around 1990 to 
the present by progress of magnetic head art, signal-processing art, etc. It is thought that 10 
GB thru/or 20 GB of data can be recorded now on one disk of 3.5 inch diameters, and one set 
of HDD with the disk of two or more sheets comes to have the storage capacity of not less 
than 100 GB past 2000. . Therefore, were put in practical use in recent years. By using 
efficient digital dynamic image compression technology, such as DV (Digital Video) (transfer 
rate = 29Mbps) and MPEG 2 (Moving Picture Experts Group Phase-2) (transfer rate = 
15Mbps), Utilization of recording or reproducing simultaneously the dynamic image information 
of two or more channels to HDD, i.e., a multichannel video disk recorder, is attained. 
[0003] However, the improvement in technical in the direction which reliability is good and 
accesses what is called discrete text model data as quickly as possible and at random has 
been made from the history into which HDD has developed as a primary storage of a 
computer. Therefore, operation of HDD is discrete on a time-axis. Namely, the command of 
record, reproduction, etc. which were supplied to HDD from the host, It performed as discrete 
operation which became independent one [ at a time ], and in order to have guaranteed that 
recording operation or reproduction motion was completed within predetermined time 
(guarantee of real-time requirement), it needed to restrict beforehand in the design stage of 
HDD so that operation of record or reproduction might complete operation of HDD within 
predetermined time. 
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EFFECT OF THE INVENTION 

[Effect of the InventionJAccording to the recording medium driving device according to claim 1, 
the recording-medium drive method according to claim 7, and the distribution medium 
according to claim 8. Since the rerun of a recording medium driving device is controlled based 
on the control signal from an information processor when operation of seeking of a recording 
medium driving device, record, or reproduction has an error, the recording medium driving 
device with which real-time requirement and reliability were guaranteed is realizable. 
[0095]According to the information processor according to claim 9, the information processing 
method according to claim 14, and the distribution medium according to claim 15. Since the 
time delay by the rerun of a recording medium driving device is managed by an information 
processor when operation of seeking of a recording medium driving device, record, or 
reproduction has an error, real-time requirement and reliability are securable. 
[0096]According to the information storage reproducing system according to claim 16, the 
information storage regeneration method according to claim 1 7, and the distribution medium 
according to claim 18. Since the time delay by the rerun of a record driving medium is 
managed and a rerun is controlled by an information processor when operation of seeking of a 
recording medium driving device, record, or reproduction has an error, the system which 
secured real-time requirement and reliability is realizable. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the InventionJOne of the factors which check reservation of this 
real-time requirement has the rerun (retry) of data recording/reproduction. When fault is found 
during [ of a rerun (retry) of data recording/reproduction ] the recording operation of data, or 
reproduction motion, it means performing the same operation again. Record/reproduction of 
the data in HDD are performed in the short data sector unit (for example, 512Byte unit) 
equivalent to the packet in communication technology. 

[0005]When the track with which a target sector exists is not able to be discovered while 
moving the head to the track with which a target data sector exists in order to perform 
record/reproduction of data in HDD (in the case of a seek error), head movement is again 
performed to the data sector concerned (seeking retry). Correctly, record all the data of a 
target data sector group (for example, 512Byte unit), it is not reproduced, but a seek error may 
cause the huge burst error which cannot be corrected with an error correcting code (ECC), 
either. Therefore, although it is more desirable to perform a seeking retry, since the time for 
several ms thru/or about several 10 ms is needed for one seeking retry, real-time requirement 
reservation is checked. 

[0006]By the mechanical shock etc. which were added from the outside during one record of a 
data sector at HDD, for example. When the position of a head shifts from data tracks, it waits a 
return on the original track of a head, and for the sector concerned to come again directly 
under a head by disk rotation, and data recording operation is again performed to the data 
sector concerned (light retry). Therefore, since continuous data recording operation once 
breaks off and disk rotation waiting time (it is 1 1 ms when revolving speed is 90 Hz) is 
originally needed when a light retry arises, real-time requirement is checked. 
[0007]When the error of the quantity beyond the correcting capability of the error correcting 
code added to the sector at the time of reproduction of one data sector occurs and it is judged 
that correction is impossible, It waits for the sector concerned to come again directly under a 
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head by rotation of a disk, and reproduction motion of the logical sector concerned is 
performed again (lead retry). Since continuous data reproduction operation originally once 
breaks off also in this case and disk rotation waiting time is needed, real-time requirement is 
checked. Even if it carries out a lead retry once [ further ], when it is judged with correction 
being impossible again, the 2nd lead retry is performed. When an error is a hardware error by 
random causes, such as a noise, even if it performs a lead retry 10 times or more, for example, 
it cannot read correctly, but thing retry time is needed 100 ms or more, and it becomes real- 
time requirement reservation with a fatal injury. 

[0008]The maximum execution frequency of the various above-mentioned reruns is a value 
beforehand decided to be the design of HDD, and is not appropriately controlled according to 
the situation of the whole disk recorder. . [ whether execution of a retry is extensively permitted 
from the former, and ] Or although a means (for example, a part of ATA (AT-Attachment) 
interface standard of ANSI (American National Standards Institute)) to forbid is provided, If a 
retry is permitted extensively, a dead time will increase and it will become impossible to secure 
real time. On the contrary, when forbidding extensively, the burst error by seek error relief 
impossible was caused, and the technical problem that image quality deteriorated substantially 
occurred. 

[0009]This invention is made in view of such a situation, and though image quality and 
reliability required as HDD are maintained by performing various reruns in the range which can 
secure real-time requirement, the continuous recording of video or real-time requirement 
required for reproduction is made not to be spoiled. 
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MEANS 

[Means for Solving the Problem]written this invention is characterized by it having been alike 
and comprising the following at claim 1. 

A control signal reception means which an information processor outputs and which receives a 
control signal which controls a rerun. 

A rerun control means which controls a rerun based on a control signal which an information 
processor outputs. 

[0011]Written this invention is characterized by a drive method comprising the following at 
claim 7. 

A control signal receiving step which an information processor outputs and which receives a 
control signal which controls a rerun. 

A rerun control step which controls a rerun based on a control signal which an information 
processor outputs. 

[001 2]A control signal receiving step to which an information processor outputs the distribution 
medium according to claim 8 and which receives a control signal which controls a rerun, Based 
on a control signal which an information processor outputs, a program which a computer which 
performs processing containing a rerun control step which controls a rerun can read is 
provided. 

[001 3]A management tool which manages a time delay by rerun when the information 
processor according to claim 9 has an error in operation of seeking of a recording medium 
driving device, record, or reproduction, Based on a time delay which a management tool 
manages, it has a generating means which generates a control signal which controls a rerun of 
a recording medium driving device, and a transmitting means which transmits a control signal 
generated by a generating means to a recording medium driving device. 
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[0014JA management step which manages a time delay by rerun when the information 
processing method according to claim 14 has an error in operation of seeking of a recording 
medium driving device, record, or reproduction, Based on a time delay managed by a 
management step, a generating step which generates a control signal which controls a rerun 
of a recording medium driving device, and a transmission step which transmits a control signal 
generated at a generating step to a recording medium driving device are included. 
[001 5]A management step which manages a time delay by rerun when the distribution medium 
according to claim 1 5 has an error in operation of seeking of a recording medium driving 
device, record, or reproduction, A generating step which generates a control signal which 
controls a rerun of a recording medium driving device based on a time delay managed by a 
management step, A program which a computer which performs processing containing a 
transmission step which transmits a control signal generated at a generating step to a 
recording medium driving device can read is provided. 

[0016]The information storage reproducing system according to claim 16, A control signal 
reception means to which an information processor outputs a recording medium driving device 
and which receives a control signal which controls a rerun, Based on a control signal which an 
information processor outputs, have a rerun control means which controls a rerun, and an 
information processor, A management tool which manages a time delay by rerun when 
operation of seeking of a recording medium driving device, record, or reproduction has an 
error, Based on a time delay which a management tool manages, it has a generating means 
which generates a control signal which controls a rerun of a recording medium driving device, 
and a transmitting means which transmits a control signal generated by a generating means to 
a recording medium driving device. 

[0017]The information storage regeneration method according to claim 17 an information 
storage regeneration method of a recording medium driving device, A control signal receiving 
step which an information processor outputs and which receives a control signal which controls 
a rerun, Including a rerun control step which controls a rerun based on a control signal which 
an information processor outputs, an information storage regeneration method of an 
information processor, A management step which manages a time delay by said rerun when 
operation of seeking of a recording medium driving device, record, or reproduction has an 
error, Based on a time delay managed by a management step, a generating step which 
generates a control signal which controls a rerun of a recording medium driving device, and a 
transmission step which transmits a control signal generated at a generating step to a 
recording medium driving device are included. 

[001 8]A control signal receiving step to which an information processor outputs the distribution 
medium according to claim 18 and which receives a control signal which controls a rerun, 
Based on a control signal which an information processor outputs, processing containing a 

i^ahx; n=>^O/^A0/„?FO/ rt ?FwwwAi OV1 9/9008 



JP,2000-195.144,A [MEANS] 



Page 3 of 15 



rerun control step which controls a rerun is performed, A management step which manages a 
time delay by rerun when operation of seeking of a recording medium driving device, record, or 
reproduction has an error to an information processor, A generating step which generates a 
control signal which controls a rerun of a recording medium driving device based on a time 
delay managed by a management step, A program which a computer which performs 
processing containing a transmission step which transmits a control signal generated at a 
generating step to a recording medium driving device can read is provided. 
[0019]ln the recording medium driving device according to claim 1, the recording-medium drive 
method according to claim 7, and the distribution medium according to claim 8, When 
operation of seeking of a recording medium driving device, record, or reproduction has an 
error, a rerun of a recording medium driving device is controlled based on a control signal from 
an information processor. 

[0020]ln the information processor according to claim 9, the information processing method 
according to claim 14, and the distribution medium according to claim 15, when operation of 
seeking of a recording medium driving device, record, or reproduction has an error, a time 
delay by rerun of a recording medium driving device is managed by an information processor. 
[0021]ln the information storage reproducing system according to claim 16, the information 
storage regeneration method according to claim 17, and the distribution medium according to 
claim 18, When operation of seeking of a recording medium driving device, record, or 
reproduction has an error, a time delay by rerun of a record driving medium is managed, and a 
rerun is controlled by an information processor. 
[0022] 

[Embodiment of the lnvention]Although an embodiment of the invention is described below, it 
is as follows, when an embodiment [ / in the parenthesis after each means ] (however, an 
example) is added and the feature of this invention is described, in order to clarify 
correspondence relation between each means of an invention given in a claim, and following 
embodiments. However, of course, this statement does not mean limiting to what indicated 
each means. 

[0023]written this invention is characterized by it having been alike and comprising the 
following at claim 1. 

The control signal reception means which an information processor (for example, host 1 of 
drawing 1 ) outputs and which receives the control signal which controls a rerun (for example, 
HDC31 of drawing 1 ). 

The rerun control means which controls a rerun based on the control signal which an 
information processor outputs (for example, CPU38 of drawing 1 ). 

[0024]The recording medium driving device according to claim 2 is further provided with the 
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time delay transmitting means (for example, step S51 of drawing 19 ) which transmits the time 
delay by rerun to said information processor. 

[0025]The management tool (for example, step S21 of drawing 10) which manages the time 
delay by rerun when the information processor according to claim 9 has an error in operation 
of seeking of a recording medium driving device, record, or reproduction, The generating 
means (for example, step S22 of drawing 10 ) which generates the control signal which controls 
the rerun of a recording medium driving device based on the time delay which a management 
tool manages, It has a transmitting means (for example, memory control circuit 15 of drawing 
1 ) which transmits the control signal generated by the generating means to a recording 
medium driving device. 

[0026]The information storage reproducing system according to claim 16, The control signal 
reception means (for example, HDC31 of drawing 1 ) in which a recording medium driving 
device receives the control signal which an information processor outputs, and with which a 
rerun is controlled, The rerun control means which controls a rerun based on the control signal 
which an information processor outputs. (For example, CPU38 of drawing 1 ) The management 
tool (for example, step S21 of drawing 10 ) which manages the time delay by rerun when it has 
and an error has an information processor in operation of seeking of a recording medium 
driving device, record, or reproduction, The generating means (for example, step S22 of 
drawing 10 ) which generates the control signal which controls the rerun of a recording medium 
driving device based on the time delay which a management tool manages, It has a 
transmitting means (for example, memory control circuit 15 of drawing 1 ) which transmits the 
control signal generated by the generating means to a recording medium driving device. 
[0027]The information storage reproducing system which applied this invention to below is 
explained. The following examples explain cover-half HDD as a typical example. 
[0028]The example of composition of the digital image disk recorder as an information storage 
reproducing system which applied this invention is expressed to drawing 1 . HDD3 is making it 
connect with the host 1 via the host interface bus 2. The AV (Audio Visual) encoder 11-1 of the 
host's 1 1st channel (Ch.1), The inputted picture signal for example, It has the multiplexer 
(MUX) 14 which compounds the output of the picture information compressor 12 compressed 
with an MPEG system (encoding), the sound information compressor 13 which compresses 
the audible signal corresponding to a picture signal with an MPEG system (encoding) and the 
picture information compressor 12, and the sound information compressor 13. Although the AV 
encoder 11-2 of the 2nd channel (Ch.2) is formed and a graphic display is omitted like the AV 
encoder 11-1 of the 1st channel, This AV encoder 11-2 also contains the picture information 
compressor which compresses the picture signal of the 2nd channel, the sound information 
compressor which compresses the audible signal of the 2nd channel, and the multiplexer 
which carries out the multiplexer of those compression signals. 
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[0029]The signal outputted from the AV encoder 11-1 or the AV encoder 1 1-2 is inputted into 
the memory control circuit 15. The compressed image sound data of the 3rd channel (Ch.3) 
already compressed with the device which is not illustrated again is also inputted into the 
memory control circuit 15. 

[0030]The host memory 22 is connected to the memory control circuit 1 5, and the data for one 
cluster as a unit recorded or played by the magnetic disk 45 (the disk 45 is only called 
hereafter) as HDD3 is memorized at least by this host memory 22 in it. The compressed image 
sound data into which the memory control circuit 15 is inputted from AV encoder 1 1-1 ,1 1-2, Or 
after supplying the compressed image sound data inputted in the state where it was already 
compressed to the host memory 22 and making it memorize, HDD3 is supplied via the host 
interface bus 2 from the AV-interface (l/F) 27. The regenerative data into which the memory 
control circuit 15 was inputted via the host interface bus 2 and AV interface 27 from HDD3, 
After making the host memory 22 once memorize, it is read suitably and it outputs to the 
device which is outputted to AV decoder 16-1,16-2, or is not illustrated as it is. 
[0031]From the compressed image sound data inputted from the memory control circuit 15, AV 
decoder 16-1 of the 1st channel separates picture image data and sound data, and has the 
demultiplexer (DEMUX) 17 outputted to the interpolation circuit 18 and the interpolation circuit 
20, respectively. The interpolation circuit 18 interpolates the error of the compression video 
data inputted from the demultiplexer 17, and is outputting it to the picture information expandor 
19. The picture information expandor 19 performs elongation processing corresponding to the 
picture information compressor 12, and outputs the elongated picture signal to the device 
which is not illustrated. The interpolation circuit 20 interpolates the error of the sound data 
inputted from the demultiplexer 17, and is outputting it to the sound information expandor 21. 
The sound information expandor 21 develops and outputs the sound information inputted by 
the method corresponding to the sound information compressor 13 to the device which is not 
illustrated. 

[0032] Although a graphic display is omitted, AV decoder 16-2 as well as AV decoder 16-1 
builds in the demultiplexer, the interpolation circuit, the picture information expandor, and the 
sound information expandor. 

[0033]ln this example, one set of HDD40 is connected with the host 1 via the host interface 
bus 2, and it has composition which the compression animation and sound data of three 
channels can record or reproduce simultaneously. As the host interface bus 2, For example, 
the enhanced IDE (Integrated Device Electronics) standard (ATA (AT Attachment) standard) in 
ANSI (American National Standards Institute) is used. Operation of the whole disk recorder is 
managed by CPU24, the firmware is memorized by ROM26, and RAM25 is used as 
workspace of CPU24. As a user interface mechanism for giving directions of operation from a 
user to a disk recorder, and telling a user about an operation situation from a disk recorder, A 
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switch, a remote controller, a keyboard, a liquid crystal display, etc. which are not illustrated in 
particular are equipped, and CPU24 manages input and output with them. 
[0034] Directions of the record over HDD3 or reproduction are performed when CPU24 makes 
the Write command or Read command defined as the enhanced IDE standard from AV-I/F27 
via CPU bus 23 publish. The data transfer between host 1 and HDD3 is performed when 
CPU24 directs to the memory control circuit 15 and AV-I/F27. 

[0035]HDD3 has the hard disk controller (HDC) 31, and HDC31, After making the buffer 
memory 32 once memorize the data inputted via the host interface bus 2, while reading this 
suitably and supplying the record channel signal processing circuit 33, After making the buffer 
memory 32 once memorize the regenerative data supplied from the channel reproduction 
digital disposal circuit 37, this is read suitably and it outputs via the host interface bus 2. 
[0036]After the record channel signal processing circuit 33 modulates the inputted data with a 
predetermined modulation method, it is supplied to the magnetic head (a head is only called 
hereafter) 35 via the amplifier 34, and is made to record on the disk 45. 
[0037]The head 35 plays the data currently recorded on the disk 45, and outputs it to the 
channel reproduction digital disposal circuit 37 via the amplifier 36. The channel reproduction 
digital disposal circuit 37 restores to the inputted data by the case in the record channel signal 
processing circuit 33, and a corresponding method, and outputs it to HDC31. 
[0038]CPU38 is made via CPU bus 39 as [ control / HDC31, the channel reproduction digital 
disposal circuit 37, the record channel signal processing circuit 33, etc. ]. Servo DSP(digital 
signal processor) 40 generates a servo signal based on the regenerative data inputted from 
the channel reproduction digital disposal circuit 37, and outputs it to the voice coil motor (VCM) 
42 via the amplifier 41 . VCM42 transports the head 35 to the radial direction of the disk 45 
corresponding to the inputted signal (seeking), and locates the head 35 on the predetermined 
track of the disk 45. 

[0039]The spindle motor (SPM) controller 43 generates a control signal based on the FG 
signal and PG signal which the spindle motor (SPM) 44 outputs, and rotates the spindle motor 
44 at the rate of predetermined. 

[0040]lt is stored in ROM26 and the hierarchy organization of the firmware which CPU24 
performs is shown in drawing 2 . It points to the user l/F part and the MPEG2 encoder decoder 
Management Department which perform input and output with said user interface mechanism 
in the 1st layer of a low rank, and the memory control circuit 15, The host memory 
Management Department which performs writing and read-out of the AV information stream to 
the host memory 22 and a cluster, and an HDD device driver are provided. These 1st layer is 
managed in the 2nd layer of a higher rank, and the system management software which 
manages operation of the whole disk recorder is provided in it. All the things which are not 
contained in the 1st layer of the functions required for a digital animation disk recorder, such as 
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record of each channel, directions of reproduction motion, grasp of the system operating status 
of each hardware resources, such as management, HDD3, and the host memory 22, and 
management, are contained in the function of system management software. 
[0041]First, the flow of the signal at the time of the record in the whole digital animation disk 
recorder is explained. In the 1st channel (Ch.1), after the analog picture signal (for example, 
NTSC signal) inputted from the outside is digitized in the picture information compressor 12, a 
data rate is compressed to about 1/5. As a method of picture information compression, DV, 
MPEG 2, etc. are put in practical use and the amount of information is compressed to the 
original digital image information by performing a discrete cosine transform, inter-frame motion 
detection, re quantization, two-dimensional Huffman encoding, etc. The analog audible signal 
simultaneously inputted from the outside is also digitized by the sound information compressor 
13, and a data rate is compressed. The multiplexer of the video information and sound 
information which were compressed is carried out by MUX14, and let them be an AV 
information stream. In now, the data rate of an AV information stream presupposes that they 
are 8 Mbit/s, using an MPEG2 system as video information compression technology. 
[0042]This AV information stream is once memorized one by one by the host memory 22 via 
the memory control circuit 15. CPU24 takes out directions to the memory control circuit 15 
according to the host memory Management Department of firmware, The cluster which is a 
mass of data which should be recorded on HDD3 is read from the host memory 22, and it is 
made to send and record on HDD3 through the host interface bus 2 via AV-I/F27. 
[0043]The relation of GOP (Group of picture) defined as the data stream of MPEG 2 is 
indicated to be a cluster to drawing 3 . In the example of drawing 3 , the cluster is considered as 
the settlement of data which quadrisected and obtained GOP. Since GOP consists of a picture 
of 15 frames and one frame is equivalent to 1 / 30 seconds, one GOP is equivalent to 0.5 
second, and if the bit rate considers it as 8 Mbit/s, the data volume will serve as 4Mbit. 
Therefore, the data volume of one cluster which quadrisected and obtained it is 1 Mbit, and 
since the sector size of HDD3 is 512Byte (4096 bits), it is equivalent to the data volume for 
about 256 sectors. That is, whenever HDD3 receives a recording instruction from the host 1 , it 
records an AV information stream on about 256 sectors continuously. 
[0044]Operation of HDD3 at the time of record is as stating below. Since it is easy, as shown in 
drawing 4 , the case where only one data stream of Ch.1 is recorded is mentioned as an 
example. 

[0045]CPU24 sends a command to HDD3 so that one cluster which should be recorded may 
be continuously recorded as a data block of predetermined length from the predetermined 
logic block address of HDD3. HDC31 inside HDD3 receives this command and changes a 
logic block address into the physical addresses inside HDD3 (a disc face number, a track 
number, a sector number, etc.) in collaboration with CPU38. Then, the data for one cluster (for 
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example, data for 256 sectors) sent out from the host memory 22 is received by HDC31 via the 
host interface bus 2, and is once stored in the buffer memory 32. 

[0046]HDC31 divides this data into the length (512Byte) of the logic data sector set up on the 
track of HDD3, It outputs to the record channel signal processing circuit 33, synchronizing with 
disk rotation, after adding the preamble pattern and error correcting code for taking a bit 
synchronization at the time of read-out and forming sector data before and after that 
furthermore. The record channel signal processing circuit 33 performs channel coding to the 
sector data, and changes it into the binary series which suited the characteristic of the 
magnetic-recording channel which consists of the head 35 and the disk 45. This binary series 
is matched with the recording current waveform of rectangular shape by the amplifier 34, and 
is recorded by the head 35 as a flux reversal pattern on the magnetic disk 45. 
[0047]Since it is necessary to position the head 35 here to the target track which serves as a 
recording object beforehand, servo DSP40 which received target track numbers from HDC31 
and CPU38, It positions by moving the head 35 to the physical address, receiving the track 
number on a disc face from the channel reproduction digital disposal circuit 37. In the above 
example, although the time which time usable to record of one cluster is 125 ms as shown in 
drawing 4 , but seeking, rotational-delay operation (S1), and recording operation (W1) of HDD3 
take is based also on the speed performance of HDD, it is about 30 ms and the remaining time 
turns into time (E) not much. 

[0048]Next, the flow of the signal at the time of reproduction is explained. 
[0049]First, according to the input from the user l/F part of firmware, system management 
software, Specify the AV information stream name which should be reproduced and it asks for 
the logic block address of HDD on which each cluster which constitutes the stream is 
recorded, An HDD device driver is made to publish the read-out command defined on the host 
interface bus 2 (for example, IDE-I/F), and the cluster concerned is made to read to it. The 
host memory Management Department makes the storage area for reconstructing a cluster in 
the host memory 22 secure through the memory control circuit 15 simultaneously. 
[0050]The read-out command published on above-mentioned IDE-I/F is given to CPU38 via 
HDC31 of HDD3. CPU38 changes the logic block address of the cluster concerned into the 
physical addresses (a disc face number, a track number, a sector number, etc.) of the disk 45, 
orders servo DSP40 to perform it, moves the head 35 to the physical address, and makes 
read-out of data start. Namely, the flux reversal pattern recorded on the disk 45, After being 
read by the head 35 and amplified with the amplifier 36, a bit synchronization is taken by the 
channel reproduction digital disposal circuit 37, it is detected as a binary data series, 
decryption as inverse transformation of the channel coding performed at the time of record is 
performed, and it is reproduced as sector data. 

[0051]This sector data is sent to HDC31 and through error correction decoding as logical data 
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of a 512-byte unit, After being accumulated in the buffer memory 32 one by one, via the host 
interface bus 2 and the memory control circuit 15, it is transmitted to the host memory 22 one 
by one, and one cluster is formed. If read-out of one cluster is completed, read-out of the 
cluster which follows is ordered similarly, from HDD3, a sector data constellation will be read 
and a succession cluster will be formed on the host memory 22. The formed cluster is read 
one by one and given to AV decoder 16-1 for Ch.1 as an AV information stream, for example. 
[0052]This AV information stream is divided into picture image data and sound data by the 
demultiplexer 17. Picture image data is elongated by the usual digital image information by the 
picture information expandor 19 through the interpolation circuit 18 interpolated from the data 
of order, when an error exists in data. This picture information is changed into an NTSC analog 
video signal by the D/A converter etc., and is given to an external monitor etc. 
[0053]As mentioned above, although the flow of the signal in the case where compressed 
image data is recorded, and the case of reproducing was explained only about Ch.1, it is as 
follows, when including the data of the 2nd channel (Ch.2) or the 3rd channel (Ch.3) and 
recording or reproducing two or more data streams. 

[0054]The example of the timing chart in the case of reproducing the data stream of Ch.2 is 
shown in it at the same time it records the data stream of Ch.1 on drawing 5 . In HDD3, only 
one cluster can be recorded or reproduced at once. Therefore, when processing the cluster for 
these two channels, record or reproduction is performed by turns. For example, in order to 
access the field which should record the cluster (k, 1) of Ch.1 first, seeking and rotational delay 
(S1) are performed and a cluster (k, 1) is recorded (W1). Next, idle time (E) is inserted, and in 
order to reproduce the cluster of Ch.2, seeking and rotational delay (S2) are performed. Since 
this seek operation has the common case where the cluster of these different **** channel 
exists in the track of a completely different radius on a disc face, it is needed. Next, a cluster 
(k, 1) is reproduced (R2). Then, operation of these series is repeated. In the example of 
drawing 5 , even if it makes one set of HDD3 record / reproduce two channels simultaneously, 
a float (E) remains. 

[0055] Drawing 6 shows the example of the timing chart in the case of recording three channels 
(Ch.1, Ch.2, Ch.3) simultaneously. From the host 1 side, three, the data stream which the AV 
encoder 11-1 for Ch.1 generates, the data stream which the encoder 11-2 for Ch.2 generates, 
and the data stream of the input of Ch.3, are once memorized by the host memory 22 through 
the memory control circuit 15. These three data streams are divided into a cluster, 
respectively, and are recorded on HDD3 with the Write command on the host interface bus 2 
by turns. At once, HDD3 records only the cluster of one channel as well as the case of the two- 
channel simultaneous operation of above-mentioned drawing 5 , advances record of three 
channels by turns, and goes. 

[0056]ln this case, as shown in drawing 6 , HDD3 is busy with operation of seeking and record, 
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and idle time (E) becomes very short. Thus, when a disk recorder is simultaneously recorded 
or reproduced in the maximum number of channels that the speed performance of HDD3 
allows, it is difficult to secure prolonged idle time. 

[0057]The operation situation of HDD3 changes depending on the number of channels which 
the disk recorder is treating at the time so that explanation of the above disk recorder of 
operation may show. That is, in the example of the recorder in which a maximum of three- 
channel simultaneous record / reproduction is possible, although HDD3 has only slight idle 
time while carrying out three-channel simultaneous operation, in one-channel operation, 
remarkable idle time exists. In a actual operating condition, a disk recorder may be in the 
hibernation which it does not always continue operating, and the number of channels of 
operation certainly decreases, or is not recorded / reproduced at all with the number of the 
maximum possible channels. Since the system management software of a disk recorder 
grasps the operation situation of disk recorders, such as the number of channels of operation, 
the situation of the idle time of HDD3 can also grasp it. 

[0058]So, in this invention, idle time or a quiescent period exists in HDD3 in a disk recorder, 
And in these idle time or a quiescent period paying attention to the system management 
software by the side of the host 1 grasping the situation of idle time, The host 1 controls so that 
HDD3 can perform the seeking retry described by the paragraph of the Prior art, a light retry, 
and a lead retry as much as possible. 

[0059]For this reason, on the host interface bus 2, the command the host 1 instructs execution 
to be is established to a seeking retry, a light retry, and lead retry operation. By these 
commands, about a seeking retry, a light retry, and execution of lead retry operation, Host 1 
and HDD3 is enabled to communicate, and a seeking retry required for the control of 
maintenance of the reliability of HDD3, a light retry, and lead retry operation can perform under 
the host's 1 management, as long as the operation situation of a disk recorder allows. 
[0060]Below, the example of processing in case the host 1 manages execution is described 
about the seeking retry mentioned above, a light retry, and lead retry operation. 
[0061]First, the 1st example of operation in the case of directing the number of times of 
permission of re-read-out when an error exists in the reproduced data from the host 1 is 
described. 

[0062]For this reason, drawing 7 expresses the composition of the AV mode setting command 
120 newly set up, and this command 120 is a command which sets up the operational mode in 
the writing of AV stream data, and read-out. The command identification code (for example, 
85h) which specifies AV mode setting-operation is specified as the Command register 106. 
The data (parameter) 121 sent to HDD3 from CPU24 of the host 1 as data (parameter) of the 
command 120, It is constituted as shown in drawing 8 , and read-out of AV stream data, writing, 
and various parameters that specify the operational mode at the time of seeking are contained 
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here. In this data 121, the retry time permitted to one command is specified at the time of 
reproduction and record. For example, in the example of drawing 8 , the number of times of 
lead retry permission specifies the number of times of light retry permission as the byte 0 of the 
data 121 , and it is specified as the byte 1 of the data 121 , and the number of times of seeking 
retry permission is specified as the byte 2 of the data 121, respectively. As for other 
parameters, the graphic display is omitted in drawing 8 . 

[0063]When HDC31 and CPU38 in HDD3 receive the command 120 concerned and the 
parameter 121 , it performs setting-operation of retry time as follows according to the flow chart 
shown in drawing 9 . Although the parameter at the time of AV mode operation is contained in 
the operation parameters 121 besides retry time, these processings are not shown in drawing 

?• 

[0064JCPU38 changes the value of the variable of the retry maximum times about seeking, a 
lead, and a light memorized in an internal RAM area into the value to which it is directed with 
the parameter 121 of the command 120 (Step S1 1). CPU38 executes a light or a read 
command for the value of the variable concerned after this as a value of seeking, a lead, and 
the number of times of retry permission at the time of a light. 

[0065]The host 1 can control the increase in the execution time per command by performing 
the above processings by specifying the number of times of retry permission per one 
command from the host 1 . 

[0066]CPU24 of the host 1 advances processing as follows according to the flow chart shown 
in drawing 10 , when transmitting AV stream data between HDD3 using the AV mode setting 
command 120 defined as mentioned above. 

[0067]CPU24 of the host 1 determines the retry time for carrying out record reproduction of the 
data of the predetermined number of channels into predetermined time in consideration of the 
present number of channels, idle time, a cluster size, etc. (Step S21). For example, what is 
necessary is just to write the data of 256 sectors in 0.125 second after being record of only one 
channel, and since there is much idle time E, retry time can be made to increase in the 
example of drawing 4 in the range which does not exceed idle time E. The example of drawing 
6_is a case of simultaneous record of three channels, and there is less idle time E clearly than 
the case of drawing 4 . In such a case, CPU24 will make judgment of lessening retry time. 
[0068]Next, CPU24 of the host 1 publishes the command 120 and sets up the maximum retry 
time to HDD3 (Step S22). CPU24 repeats processing of Step S21 and S22, whenever change 
of execution environments, such as the number of record reproduction channels, idle time, and 
a cluster size, arises, and it sets up the optimal retry time (Step S23). 

[0069]The number of times of permission of re-read-out when an error exists in the reproduced 
data is described below about the 2nd example of operation in the case of directing from the 
host 1 . 
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f00701 Drawing 1 1 expresses the composition of the AV stream read command 122 which is 
newly defined for this reason. When executing a read command and performing AV stream 
data transfer, the acceptable value of retry time effective only in the command is specified, for 
example using the Feature register 100. In the command 122, like the standard read command 
for ATA, To the Sector Count register 101 , a read-out sector number, A read-out start logic 
block address is specified as 4 bits of low ranks of the Sector Number register 102, the 
Cylinder Low register 103, the Cylinder High register 104, and the Device/Head register 105. In 
the command 122, the command identification code (for example, 86h) which shows AV 
stream data read processing is specified as the Command register 106. 
[0071]When HDC31 and CPU38 in HDD3 receive the command 122 concerned, it performs 
read-out of AV stream data as follows according to the flow chart shown in drawing 12 . 
[0072JCPU38 shunts temporarily the value of the variable of the retry maximum times of a lead 
memorized in an internal RAM area to another field (Step S31). And while accessing the field 
on the disk 45 specified by the command 122 at the following step S33, The value of the 
variable which has memorized the retry maximum times of a lead is changed into the value of 
the number of times of retry permission specified with the Features register 100 of the 
command 122 (Step S32), and reading processing is performed (Step S33). If reading 
processing is completed, the value of the retry maximum times which shunted temporarily at 
Step S31 will be returned (Step S34). 

[0073]lt enables CPU24 of the host 1 to control command execution time by performing the 
above processings more finely by specifying the number of times of retry permission for every 
command from the host 1 . A temporary retry time change is attained efficiently, without using 
the command 120 of drawing 7 . 

[0074JCPU24 of the host 1 advances processing as follows according to the flow chart shown 
in drawing 13 , when transmitting AV stream data between HDD3 using the AV stream read 
command 122 defined as mentioned above. 

[0075JCPU24 of the host 1 takes into consideration the present number of channels, idle time, 
a cluster size, etc. like the 1st example of operation, The retry time for carrying out record 
reproduction of the data of the predetermined number of channels is determined in 
predetermined time (for example, the example of drawing 6 0.125 second), and the command 
120 is published (Step S41). In the command 121, when retry time is specified and the 
command 120 is published supposing the worst case where a retry occurs by all the 
commands, supposing a retry does not occur actually, idle time will increase as it approaches 
in the end of predetermined time. Then, when it is judged whether idle time changed (Step 
S42) and it changes, in the AV stream data read command 122 published in the end of the 
predetermined time concerned. Retry time can be increased temporarily and the probability of 
occurrence of a read error can be reduced (Step S43). When there is no change in idle time 
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(Step S42), the command 122 is published, without changing retry time (Step S44). 
[0076] Drawing 14 expresses the composition of the AV stream write command 123 newly 
defined. When executing a write command and performing AV stream data transfer, the 
Feature register 100 is used, for example and the acceptable value of retry time effective only 
in the command is specified. Also in the command 123, like the standard write command for 
ATA, To the Sector Count register 101, the number of recording sectors, A recording start logic 
block address is specified as 4 bits of low ranks of the Sector Number register 102, the 
Cylinder Low register 103, the Cylinder High register 104, and the Device/Head register 105. In 
the command 123, the command identification code (for example, 87h) which shows AV 
stream data write processing is specified as the Command register 106. 
[0077]When HDC31 and CPU38 in HDD3 receive the command 123 concerned, it processes 
record of AV stream data like the case in the command 122. 

[0078]The example of drawing 15 expresses the composition of the AV stream read command 

124 with which the number of times of seeking retry permission is also newly specified. When 
executing a read command and performing AV stream data transfer, for example by the 
command 122, used the Feature register 100 and only the acceptable value of lead retry time 
effective only in the command was specified, but. In the command 124, the number of times of 
lead retry permission is specified as top 4 bits of the Feature register 100, and the acceptable 
value of seeking retry time is assigned to 4 bits of low ranks. In the command 124, the 
command identification code (for example, 88h) which shows AV stream data read processing 
is specified as the Command register 106. 

[0079]The read error can aim at relief to some extent by interpolating from the data of order. 
However, on the other hand, a seek error may cause the burst error in which it is huge since all 
the data of a target sector data constellation is not read correctly. Therefore, the reliability of 
the read command of a disk recorder improves by securing the acceptable value of seeking 
retry time from the acceptable value of lead retry time more greatly. Therefore, CPU24 is 
controlled to always make the acceptable value of seeking retry time larger than the 
acceptable value of lead retry time. 

[0080]When HDC31 and CPU38 in HDD3 receive the command 124 concerned, it processes 
record of AV stream data like the case in the command 122. 

[0081 ]The example of drawing 16 expresses the composition of the AV stream write command 

125 with which the number of times of seeking retry permission is also newly specified. Here, 
like the command 124, the number of times of lead retry permission is specified as top 4 bits of 
the Feature register 100, and the acceptable value of seeking retry time is assigned to 4 bits of 
low ranks. In the command 125, the command identification code (for example, 89h) which 
shows AV stream data read processing is specified as the Command register 106. Thus, by 
specifying the acceptable value of seeking retry time, the reliability of the write command of a 
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disk recorder as well as the command 124 improves. 

[0082] When HDC31 and CPU38 in HDD3 receive the command 125 concerned, it processes 
record of AV stream data like the case in the command 122. 

[0083]Next, the 3rd example of operation in the case of directing the number of times of 
permission of re-read-out when an error exists in the reproduced data from the host 1 is 
described. 

[0084]Also in the 3rd example, like the 1st and 2nd examples of operation, retry time is 
specified using the AV mode setting command 120 and the data 121, and retry time is 
temporarily changed for every command using the command 122. In addition to these, the 
retry status sense command 126 shown in drawing 17 is newly defined by the 3rd example of 
operation. In the command 126, the command identification code (for example, 90h) which 
shows retry status sense command processing is specified as the Command register 106. The 
command 126 is reported in the last lead and a write command as the status information 127 
which shows drawing 18 how much time delays which the retry of data or seeking generated 
owing to occurred. In the status information 127, the delaying amount by delay by seeking retry 
and data retry is described by a second bit or 1 circumference time basis of the disk 45 as 
delay time information by retry, for example. 

[0085]When HDC31 and CPU38 in HDD3 receive the command 126 concerned, it is advanced 
as follows according to the flow chart which shows drawing 19 a report of the delay information 
which the retry produced owing to with the lead performed immediately before or a write 
command. 

[0086]CPU38 measures the time delay generated in a lead and write command processing 
during execution of a command (for example, the example of drawing 13 step S43 or S44), 
and memorizes it in the memory to build in. CPU38 will be notified to CPU24 of the host 1 by 
making the time delay concerned into the status information 127, if the command 126 is 
received (Step S51). By publishing the command 126 from the host 1 by performing the above 
processings, CPU24 of the host 1 can grasp the delay time information by the actually 
generated retry, and it becomes possible to control finely the number of times of retry 
permission in subsequent commands. 

[0087]When CPU24 of the host 1 transmits AV stream data between HDD3 using the lead for 
AV and the write command 126 which were defined as mentioned above, according to the flow 
chart shown in drawing 20 , processing is advanced as follows. 

[0088]CPU24 of the host 1 takes into consideration the present number of channels, idle time, 
a cluster size, etc. like the 1st and the 2nd example of operation, The retry time for carrying out 
record reproduction of the data of the predetermined number of channels is determined in 
predetermined time (for example, the example of drawing 4 0.125 second), the command 120 
is published, and the maximum retry time is set up (Step S61). Next, CPU24 publishes the 
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command 122, reads data (Step S62), succeedingly, publishes the command 126 and obtains 
the delay information produced during execution of the command 122 concerned (Step S63). 
When the status information 127 corresponding to the command 126 comes to hand from 
HDD3, idle time is re-calculated based on delay information (Step S64). The idle time re- 
calculated here is referred to at the time of the determination of retry time, when publishing the 
following command 122. 

[0089] In above three embodiments, although explained having set up the maximum allowable 
number of each retry as a limiting method of a retry, though the maximum-permissible time of 
each retry is set up as the 2nd limiting method, it is good. 

[0090]Although the magnetic disk (hard disk) was explained above as an example as a 
recording medium, this invention can be applied also to recording media, such as optical discs 
other than a magnetic disk, and a magneto-optical disc. 

[0091 ]lt cannot be overemphasized that this invention is applicable also in the magnetic disk 
drive of removable HDD with an exchangeable disk or others. 

[0092]ln this specification, a system shall show the overall device which comprises two or 
more devices. 

[0093]As a distribution medium which provides a user with the computer program which 
performs processing which was described above, communication media, such as a network, a 
satellite, etc. besides recording media, such as a magnetic disk, CD-ROM, and solid-state 
memory, can be used. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] lt is a block diagram showing the composition of the digital image disk recorder 
which applied this invention. 

[Drawing 2] It is a block diagram showing the example of composition of the software of CPU24 
by the side of the host 1 of drawing 1 . 

[Drawing 3] They are a cluster which is a data unit of record/reproduction, and a figure showing 
the relation of GOP in MPEG 2. 

[Drawing 4] lt is a timing chart which shows operation of HDD in the case of recording one AV 
information stream. 

[Drawing 5] It is a timing chart which shows operation of HDD in the case of recording / 

reproducing two or more AV information streams simultaneously. 

[Drawing 6] It is a timing chart which shows operation of HDD in the case of recording / 

reproducing three AV information streams simultaneously. 

[Drawing 7] lt is a figure showing the format of an AV mode setting command. 

[Drawing 8] It is a figure showing the format of AV mode setting parameters. 

[Drawing 9] It is a flow chart explaining AV mode setting command processing of HDD3 of 

drawing 1 . 

[Drawing 10] It is a flow chart explaining AV mode setting command processing of the host 1 of 
drawing 1 . 

[Drawing 11] lt is a figure showing the format of an AV stream read command. 

[Drawing 12] It is a flow chart explaining AV stream read command processing of HDD3 of 

drawing 1 . 

[Drawing 13] It is a flow chart explaining retry time specification processing of the host 1 of 
drawing 1 . 

[Drawing 14] It is a figure showing the format of an AV stream write command. 
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[Drawing 15] lt is a figure showing the format of an AV stream read command (number-of-times 
specification of seeking retry permission). 

[Drawing 16] lt is a figure showing the format of an AV stream write command (number-of-times 
specification of seeking retry permission). 

[Drawing 17] lt is a figure showing the format of a retry status sense command. 
[Drawing 18] lt is a figure showing the format of retry status information. 
[ Drawing 19] lt is a flow chart explaining retry status sense command processing of HDD3 of 
drawing 1 . 

[Drawing 20] lt is a flow chart explaining retry time specification processing of the host 1 of 
drawing 1 . 

[Description of Notations] 

1 A host and 3 A hard disk drive, 1 1-1 ,1 1-2 AV encoder and 16-1 ,1 6-2. An AV decoder, 24 
CPU, and 31 [ A head, 37 channel-reproduction digital disposal circuit 38 CPU, and 40 / Servo 
DSP and 45 / Disk ] A hard disk controller and 32 A buffer memory and 33 A record channel 
signal processing circuit and 35 



[Translation done.] 
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1 This document has been translated by computer. So the translation may not reflect the 
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2.**** shows the word which can not be translated. 
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